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ABSTRACT
Alcohol-impaired driving is a major public health problem and has been
linked to risky drinking behaviours. Pre-drinking, the consumption of alcohol In a
private setting before attending a main event may be associated with alcoholimpaired driving. The objectives of this study were to: 1) conduct a preliminary
assessment of the nature and extent of pre-drinking among male post-secondary
student drinkers and 2) identify factors associated with alcohol-impaired driving,
focusing, in particular, on the role of frequent pre-drinking.
Data from a cross-sectional survey of males attending the University of
Western Ontario and Fanshawe Community College were analyzed. Statistical
techniques included chi-square tests, t-tests, and multiple logistic regression.
Approximately 89% of student drinkers reported pre-drinking in the past 12
months, with an average of 5.6 standard drinks consumed in a pre-drinking
session. Frequent pre-drinking was found to be significantly associated with
alcohol-impaired driving (OR 5.94 95% C.l. 2.98 - 11.82), adjusting for ,
covariates.

Keywords: pre-drinking, pre-partying, pre-gaming, alcohol-impaired driving, dui,
alcohol-related consequences, university, community college, students, males,
Canada, Ontario, heavy-episodic drinking, binge drinking, logistic regression with
backward elimination.
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GLOSSARY OF TERMS
Alcohol-Impaired Driving1: operating a motor vehicle after having consumed
too much alcohol.
Alcohol-Impaired Drivers: individuals who reported driving a vehicle after
drinking too much.
Heavy-Episodic Drinking (i.e. Binge Drinking): The consumption of four or
more, or five or more alcoholic drinks on a single occasion for females and males
respectively.
Pre-Drinking: the act of consuming alcohol in a private setting prior to attending
a main event such as a bar/club, party, concert, sporting event, etc.
Frequent Pre-Drinking: the act of pre-drinking on more than half the occasions
an individual consumes alcohol.

1 Our use of the term “alcohol-impaired driving” refers to an individual’s subjective assessment of
personal impairment and should not be confused with, or interpreted as, the legal definition of
alcohol-impaired driving as measured by blood alcohol content (BAC).
x
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CHAPTER 1: INTRODUCTION
Alcohol-impaired driving is an important public health problem. In
Canada, between the years 1999 and 2008, an estimated 12,100 deaths and
713,845 injuries were caused by impaired driving (Pitel & Solomon, 2011). In
2005, Ontario alone had more than 17,000 impaired driving incidents (Jette,
2009). Of these incidents, 174 individuals were killed and 3,852 were injured
(Ministry of Transportation, 2010a). Research has indicated that young-adult
males have a higher risk of alcohol-impaired driving than females and older
adults. For example, a report by Beirness and Davis (2008) indicated that
among persons aged 16-55+, young males (aged 16-24) had the highest rates of
drinking and driving. The Government of Alberta’s Transportation Department
further adds that the majority of drinking drivers involved in a motor-vehicle crash
in 2006 were male (Owens, 2007). Therefore, it is important to better understand
factors that may explain alcohol-impaired driving in this population.
Pre-drinking is the consumption of alcohol in a private setting prior to
attending a main event. It typically involves consuming alcohol at a relatively fast
pace which contributes to intoxication, and for this reason, may place individuals
at an increased risk of alcohol-related harm. This style of drinking appears to be
highly prevalent among young-adults and has been linked to heavy-episodic
drinking and alcohol-related harm.
While a considerable number of studies have examined heavy-episodic
drinking, and its relationship to alcohol-related harms, relatively few studies have
been published on the topic of pre-drinking. Moreover, no empirical research on
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the topic of pre-drinking has been conducted in Canada. Therefore, the goal of
the present study is to provide a preliminary assessment of the nature and extent
of pre-drinking and assess the association between frequent pre-drinking and
alcohol-impaired driving.2 The present study uses data from the Beliefs and
Attitudes Toward Aggression (BATA) survey, a 2010 cross-sectional online
survey funded by the Canadian Institutes of Health Research (CIHR). A total of
1344 male post-secondary students from the University of Western Ontario and
Fanshawe Community College were analyzed using statistical techniques
including multiple logistic regression model building.
The results from this study can be used as a preliminary understanding of
pre-drinking among young-adult male drinkers and as a foundation for future
research examining the association between frequent pre-drinking and alcoholimpaired driving.
This thesis is presented in monograph format with five chapters: chapter
two provides a review and critique of the literature on alcohol-impaired driving
and pre-drinking; chapter three reports the various methods used to collect and
analyze our data as well as describe the measures used in these analyses;
chapter four reports the results of our analyses; and chapter five provides a
discussion and conclusion of the main findings.

2 For the purpose of this project, a subjective assessment of alcohol-impaired
driving was used.

t
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CHAPTER 2: LITERATURE REVIEW
Alcohol-Impaired Driving
Broadly speaking, the term impaired driving refers to the act of operating a
motor-vehicle while under the influence of alcohol and/or drugs. In Ontario (and
the rest of Canada) the legal definition of alcohol-impaired driving for full licence
holders refers to the act of driving with a blood alcohol concentration equal to or
greater than 0.08 (Fast, 2009), however, for the purpose of this project, a
subjective assessment of alcohol-impaired driving was used.
Impaired driving has been, and continues to remain, an important public
health issue. It is an international phenomenon that results in fatalities and
serious injuries which impact thousands of people each year.
In 2005, Ontario alone had an estimated 17,000 impaired driving incidents
that were reported, resulting in 174 fatalities and 3,852 .injuries (Jette, 2009;
Ministry o f Transportation, 2010a). More recently, Statistics Canada reported
88,630 impaired driving violations under the Traffic Violation section of the
Criminal Code in Canada; approximately 20% (18,129) of these criminal code
violations were committed in Ontario (Statistics Canada, 2010). It is further
estimated that 25% of all road fatalities in Ontario, and 37.1% of driver fatalities
in Canada, are caused by alcohol-impaired driving (Jette, 2009). The Traffic
Injury Research Foundation (TIRF) reports that during the year 2006, in Canada,
3,122 people were killed and another 15,458 were seriously injured in motor
vehicle crashes (Mayhew, Brown, & Simpson, 2009).

c
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Fast (2009) reports that crashes caused by impaired driving cost

Canadians approximately $1.9 billion dollars per year which does not include
social costs. If social costs are included in the Willingness-to-Pay3 model,
impaired driving crashes would cost Canadians $11.2 billion per year (Fast,
2009). These figures are similar to those reported by the Ministry of
Transportation (MTO) (2010a) which reports that impaired driving costs Ontario
and Canada approximately 3 billion dollars and nearly 11 billion dollars a year,
respectively. The Middlesex-London Health Unit estimates that the minimum
cost of a first time alcohol-impaired driving conviction for one person is between
$20,078 and $28,078 (Middlesex-London Health Unit, 2008). For a detailed
breakdown of this estimate please refer to Appendix 1.
Both the provincial and Canadian governments recognize the severity of
alcohol-impaired driving and have developed and implemented several programs
aimed at reducing this type of behaviour. In Canada it is prohibited to drive under
the influence of alcohol. Any individual caught driving a vehicle with a blood
alcohol concentration of 0.08 is subject to penalties under the Criminal Code
(Fast, 2009). Penalties for driving under the influence range from minimum fines
of $1000 to 5 years imprisonment (Fast, 2009). Offences involving bodily harm
or death have maximum penalties of 10 years imprisonment and life
imprisonment, respectively (Fast, 2009). It should also be noted that since May
1, 2009, any driver with a blood alcohol concentration between 0.05 and 0.08 will

3 Willingness-to-pay model refers to the amount it would cost for something (e.g. impaired driving
crashes) not to have happened. It includes a broad range of social-related costs (Fast, 2009).
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have their licence suspended for 3, 7, or 30 days (MTO, 2010a). Additionally,
beginning August 1, 2010, any driver under the age of 22 must have a blood
alcohol concentration of zero. Penalties for drivers under the age of 22 with a
blood alcohol concentration above zero include an immediate 24-hour roadside
suspension, and upon conviction a 30-day licence suspension along with a fine
ranging from $60-$500 (MTO, 2010a).
V In 1977 the Ontario government initiated a program to reduce drinking and
driving under the program acronym R.I.D.E which originally stood for Reducing
Impaired Driving in Etobicoke (Vingilis, Chung, & Adlaf, 1980). The program has
since been implemented across the whole of Ontario and now stands for
Reducing Impaired Driving Everywhere; it consists of police spot checks where
drivers are stopped and checked for impairment (Vingilis et al., 1980). Several
other programs beyond that of R.I.D.E. exist to assist in reducing the prevalence
of drinking and driving. Some of these programs include, but are not limited to:
Arrive Alive Drive Sober; MADD; SADD; ¡Drive; and Operation lookout (MTO,
2010b). Additionally, Transport Canada states that governments in Canada,
during the 1980’s, helped reduce drinking and driving by introducing strict
legislation against individuals who were caught driving impaired,(Jette, 2009).
, From the year 1994 to the year 2004, Canada has seen a 33% decrease
in the number of alcohol-impaired driving charges (Alberta Health Services,
2005). Despite this decrease, however, Fast (2009) states that data on the
number of Canadians killed in a crash involving an impaired driver has been
increasing since 2005. Fast (2009) further states that impaired driving remains
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the number one criminal cause of death in Canada, thus indicating that the
problem of impaired driving continues to be an important issue.
Young adults and men are at highest risk of driving while impaired
(Donelson etal., 1985; LaBrie etal., 2011; Sauvé, 1999; Statistics Canada,
2003). According to a one-time National Survey on Drinking and Driving
conducted by Statistics Canada, males are three times more likely than females
to drive after drinking (26% vs. 8%) (Statistics Canada, 1989). LaBrie et al.
(2011) also indicate that males have a higher risk of alcohol-impaired driving than
females (OR=1.57). Furthermore, Canadians under 34 years of age were more
likely than their older counterparts to report driving after having consumed
alcohol (23% vs. 13%) (Statistics Canada, 1989). Young Canadians (ages IB24) have the highest rate of drinking and driving, while young men are
considered the most at-risk with 41% indicating that they have driven after
drinking in the past 12 months (Statistics Canada, 1989). "The Impaired Driving
Report No.1 states that, although young drivers (16-19) are most often sober
drivers, when drinking they are at a very high risk of collision involvement
(Donelson et al., 1985). The Traffic Injury Research Foundation reported that,
among drivers killed in 2006, 45.4% of drivers 20-25 had been drinking (Solomon
etal., 2009).
College and university students have also been found to be at risk of
impaired driving. According to results from the National Household Survey on
Drug Abuse, more college students between the ages of 18-24 drove under the
influence of alcohol in the past year than their non-college counterparts of the
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same age (Hingson et al., 2005). Numerically, 2,792, 716 college students in the
U.S. drove under the influence in 2001, and in 2001 . among 18-24 year olds, just
over 50% of 8242 traffic deaths were alcohol related (Hingson et al., 2005).
Overall, therefore, it is important to study factors associated with alcoholimpaired driving among young male college and university students.
P re-D rinking- A Potential Risk Factor for Alcohol-Impaired Driving
Pre-drinking may be an important risk factor for alcohol-impaired driving
among young people. The term pre-drinking is used by young people to describe
the consumption of alcohol prior to attending a main social event such as a party,
club/bar, sporting event, concert, etc. (Wells, Graham, & Purcell, 2009).
Research has shown that pre-drinking is prevalent among young adults,
particularly college and university students (Pedersen & LaBrie, 2007; Wells et
al., 2009); the same population at risk of alcohol-impaired driving. While the
actual term ‘pre-drinking’ appears to be exclusive to Canadian culture, the
behaviour it entails is not. In fact, the specific term used to describe the
behaviour of drinking before attending an event varies throughout the literature
depending on one’s geographical location (LaBrie & Pedersen, 2008). For
example, the terms pre-bar, pre-partying, pre-gaming, pre-funking, pre-loading,
and front-loading are all terms which can be used synonymously to describe this
drinking behaviour in several countries, including Australia, England, and the
United States.
Pre-drinking typically involves consuming large quantities of alcohol at a
relatively fast pace likely resulting in people reaching high levels of intoxication.
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Therefore, individuals who pre-drink may place themselves at greater risk of
experiencing alcohol-related harms, including alcohol-impaired driving. In this
section, we describe pre-drinking behaviour and its potential linkage with alcoholimpaired driving.
Primary Reasons for Pre-Drinking
Existing research suggests that there are essentially four primary reasons
for pre-drinking. The first is economical - some participants who engage in predrinking indicate that consuming alcohol bought from off-site locations allows
them to save money, as alcohol at bars, nightclubs, and other such venues are
typically quite expensive (Forsyth 2009, Wells et al., 2009). The second reason
for pre-drinking is to achieve a level of intoxication before arriving at the main
event (DeJong, DeRicco, & Schneider, 2005; Hughes, Anderson, Morleo, &
Beilis, 2008; Pedersen & LaBrie 2007; Pedersen et al., 2009). The third reason
is psychological - many pre-drinkers feel that pre-drinking"helps to loosen them
up, and become less inhibited for conversational and dancing purposes (Forsyth,
2009). The fourth reason is social - study participants indicate that pre-drinking
allows them to catch-up with friends before going to otherwise noisy venues
(Forsyth, 2009; DeJong et al., 2005). It must be kept in mind that these reasons
are not mutually exclusive and do vary depending on the population being
examined. Overall, research suggests that pre-drinking serves an important
function for young people and seems to be part and parcel of their goal of
drinking to intoxication before going out to public drinking venues (Wells et al.,
2009).
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Prevalence of Pre-Drinking
Data on the prevalence of pre-drinking varies throughout the existing
literature. For example, results from a study which retrospectively examined pre
drinking in high school indicated that among the 477 first-year university
students, approximately 45% reported pre-drinking in high school and 48% of the
entire study population had engaged in pre-drinking within the first month of
college, regardless of their pre-drinking status in high school (Kenney et alM
2010). This suggests that pre-drinking behaviour is not exclusive to post
secondary students, nor is it a behaviour that necessarily begins in college. Wei,
Barnett, and Clark (2010) found a pre-drinking prevalence of 40% among their
undergraduate university student study population (n=522), and in 2006
Glindemann, Ehrhart, Maynard, and Geller found that nearly 70% of college
students pre-drank (n=1337). Pedersen and LaBrie (2007) reported an overall
prevalence of 75% among both male and female (n=227) U.S. college students
and in 2008, LaBrie and Pedersen found that 85% of U.S. college students
v

(n=238) had reported pre-drinking in the past month.
Nature of Pre-Drinking
Research has also identified an association between pre-drinking and
consumption patterns. For example, in a study of students who had been
referred to a mandatory alcohol intervention after being apprehended for an
alcohol policy violation, Borsari et al. (2007) found that pre-drinkers were more
likely to consume alcohol more frequently than their non-pre-drinking
counterparts. This study also found that students who had engaged in pre
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drinking on the night of their offence had higher blood alcohol concentrations
than those offenders who did not pre-drink on the night of their offence (Borsari
et al.p2007). Specifically, those individuals who reported pre-drinking had an
estimated blood alcohol concentration three times higher than the legal limit for
operating a motor vehicle. Overall, this study indicated that, among their study
population of alcohol offenders, pre-drinking was a significant predictor of high
blood alcohol concentrations (Borsari et al., 2007).
Likewise, Kenney et al. (2010) discovered that pre-drinkers consume ,
significantly more alcohol than non-pre-drinkers. They found that high school ,
pre-drinking students consumed 3.6 times more alcohol than their non-pre
drinking peers. They also found that pre-drinkers consumed significantly more
alcohol in college than their counterparts who did not pre-drink in high school
(Kenney et al., 2010). Pedersen and LaBrie (2007) discovered that significantly
more alcohol was consumed on pre-drinking days than on ciays in which study
participants did not pre-drink. These authors stated that the number of drinks
consumed during the pre-drinking event was predictive of the number of drinks
consumed after pre-drinking.
Overall, these findings suggest that pre-drinking has the effect of
increasing drinking frequency and increasing quantity of drinks consumed.
Therefore, individuals who pre-drink may place themselves at greater risk of
heavy-episodic drinking, and ultimately, increase their likelihood of experiencing
alcohol-related harms.
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Pre-Drinking Consumption Patterns
The nature of pre-drinking, such as the number of drinks consumed and
the pace of drinking (i.e. the amount of time spent pre-drinking), likely effects
people’s subsequent intoxication levels. Existing research indicates that post
secondary students consume as little as 1.19 pre-drinks to as much as 10.3 predrinks on average, per pre-drinking occasion (Forsyth, 2009; Wei et al., 2010). In
a 2009 study by Forsyth, 68% of pre-drinking events involved the consumption
of 5 or more drinks, and 47% of these events involved the consumption of 10 or
more drinks before heading out; this resulted in a mean of 10.3 units of alcohol
during a pre-drinking episode.
Kenney et al. (2010) found that high school pre-drinkers consumed a
mean of 4.56 drinks per drinking occasion while Borsari et al. (2007) found that
pre-drinkers consumed 7.43 drinks per drinking occasion. Glindemann et al.
(2006) found that students under 21 consumed a mean of 5 pre-drinks, while
students 21 and over consumed a mean of slightly over 5 pre-drinks.
\

Pedersen and LaBrie (2007) found that male pre-drinkers in their study
engaged in heavy-episodic drinking 84% of the time. On average, men
consumed 8.15 drinks on pre-drinking days, 4.08 of which were consumed after
the pre-drinking event (Pedersen & LaBrie, 2007). This means that men
consumed an average of approximately 4 drinks while pre-drinking. Likewise,
Pederson and LaBrie (2008), and Pedersen, LaBrie, and Kilmer (2009) found
that males consumed nearly 5 drinks during a pre-drinking episode (4.76 and
4.68 respectively).
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Time Spent Pre-Drinking
The amount of time spent pre-drinking is also an important variable to
measure, as it is likely linked to intoxication via blood alcohol concentration
levels. Essentially, alcohol intoxication occurs when the rate at which alcohol is
consumed exceeds the rate at which the body can naturally metabolize the
alcohol thus increasing the BAC in the body. Generally, humans can metabolize
approximately one standard drink per hour (Heather, Peters, & Stockwell, 2001).
Therefore, an individual who consumes alcohol at a rate greater than one drink
per hour will likely experience intoxication. Qualitative research and anecdotal
evidence suggests that pre-drinking involves fast-paced drinking (Dejong et al.,
2005; Fry & Danri, 2003; Pedersen & LaBrie, 2007). Unfortunately, however,
limited research is available on the actual amount of time spent pre-drinking; we
know of only one study that has reported a time variable. In a study by Pederson
and LaBrie (2007), nearly half (47%) of all pre-drinking occasions lasted less
than an hour where a range of 1-8 drinks were consumed (average 3.37 predrinks). Eighty-seven percent of all pre-drinking events for men lasted less than
2 hours (Pedersen & LaBrie, 2007). It is also important to mention that 31% of
the men’s pre-drinking events that lasted under an hour involved heavy-episodic
drinking defined as consuming five or more drinks in a row (Pedersen & LaBrie,
2007).
Negative Outcomes Associated with Pre-Drinking
As described above, pre-drinking typically involves consuming large
quantities of alcohol in a short period of time. Evidence indicates that this type of
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drinking behaviour (Le. fast-paced heavy drinking) results in high blood alcohol
levels which, in turn, may place individuals at a greater risk of alcohol-related
harms (Kypri et al, 2009; Wechsler, 1995; Wechsler et al., 1994). As suggested
by Pedersen and LaBrie (2007), individuals who pre-drink may be unaware of
their true level of intoxication and may therefore choose to drive impaired.
Moreover, people who engage in fast-paced drinking may not feel the alcohol’s
full effect before leaving for a public drinking establishment (Pedersen et al.,
2009). Thus, they may engage in risky behaviours, such as driving a vehicle after
drinking.
Several studies suggest that pre-drinking is associated with negative
alcohol-related consequences/problems. For example, Kenney et al. (2010)
report that high school pre-drinkers experienced significantly more alcoholrelated consequences (e.g. alcohol-impaired driving, vomiting, harm to physical
appearance, lack of energy) than their non-pre-drinking peers. LaBrie and
Pedersen (2008) found that pre-drinkers experienced more alcohol-related
consequences (e.g. drank more than intended, blacked out, drove a car after
drinking) on the days that they pre-drank compared to non-pre-drinking
occasions. Other studies have found that individuals who engaged in pre
drinking had a higher frequency of alcohol-related consequences (e.g. went to
work/school drunk, had withdrawal symptoms, had a hangover, drove shortly
after drinking two [or four] drinks) compared to non-pre-drinkers (Pedersen &
LaBrie 2007). With the exception of Pedersen and LaBrie (2007), none of these
studies examined the link between pre-drinking and alcohol-impaired driving.
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While Pedersen and LaBrie’s study did not explicitly discuss the relationship
between alcohol-impaired driving and pre-drinking frequency, they did provide a
correlation table in which a small positive and significant correlation was found
between pre-drinking frequency and alcohol-impaired driving4 (r=.25; p<.05).
Although research indicates that the total number of alcoholic beverages
consumed during the pre-drink is significantly predictive of alcohol-related
problems, .research suggests that the total number of drinks consumed after pre
drinking is even more predictive of alcohol-related problems (Pedersen & LaBrie
2007). This is to say that the number of drinks an individual consumes, be it
during a pre-drinking episode or after a pre-drinking episode, greatly contributes
to the risk of experiencing alcohol-related problems. The above finding is further
supported by a more recent study which concludes that pre-drinking frequency,
quantity, and estimated blood alcohol levels are significantly and positively
associated with experiencing an alcohol-related consequeqce (e.g. having a
hangover the next morning, having said or done embarrassing things) (Pedersen
et al., 2009). Results from a qualitative study conducted in 2008 suggest that
alcohol-related consequences among college students often occurred when the
student consumed hard liquor and/or pre-drank (Usdan et al., 2008). Thus, it is
clear that pre-drinking is an important predictor of alcohol-related harms.
Link between Pre-Drinking and Alcohol-Impaired Driving
There are three primary reasons why we hypothesize a link between pre
drinking and alcohol-impaired driving. The first reason is that pre-drinking, by

4 Alcohol-impaired driving was defined as “drove shortly after having 2 drinks".
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nature, involves consuming large quantities of alcohol in a relatively short period
of time leading to intoxication and consequently resulting in poor judgment and/or
decisions. Research indicates that alcohol intoxication may increase risk-taking
behaviour, as individuals may fail to consider the negative consequences
associated with their actions (Fromme, Katz, & D’Amico, 1997). Failure to
consider negative consequences is explained by effects alcohol has on the brain.
Alcohol affects neurotransmitters by interacting with an area on the receptor site
or by blocking ion channels (McKim, 2007). Specifically, alcohol decreases the
amount of the excitatory transmitter glutamate by blocking ion channels,
stimulates the 5-HT receptor which releases dopamine in the nucleus
accumbens, and increases the amount of the inhibitory transmitter GABA
(McKim, 2007). The effect of these neurological processes results in impaired
cognitive functioning and neuronal inhibition ultimately reducing access to regular
inhibition cues thus resulting in poor judgment (Steele & Josephs, 1990).
Weissenborn and Duka (2003) further indicate that acute effects of alcohol
increase impulsivity which, by definition, refers to an action that is taken without
careful thought or planning. Consequently these individuals may choose to drive
impaired as they are unable to make sound decisions or identify the negative
consequences associated with their actions.
The second reason pre-drinking may lead to alcohol-impaired driving is in
relation to the pace at which alcohol is consumed during a pre-drinking episode.
When alcohol is consumed it is absorbed throughout the entire gastrointestinal
system (Rivers, 1994). When it reaches the stomach it is quickly absorbed via
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the stomach walls and small intestine (Knight & Longmore, 1994). The alcohol
then enters the bloodstream and is carried to highly vascular organs such as the
brain, lungs, heart, and liver (Tabakoff, Sutker, & Randall, 1983). About 95% of
the ethanol is metabolized by the liver (Rivers, 1994). Specifically, enzymes
located in the liver (i.e. alcohol dehydrogenase) convert alcohol to acetaldehyde
which is then rapidly converted into acetate by aldehyde dehydrogenase which is
finally converted into carbon dioxide and water (Rivers, 1994). As mentioned
previously the body can metabolize approximately one standard drink per hour
(Heather et al., 2001). Consuming alcohol at a rate faster than the body can
metabolize results in a higher volume of alcohol in the blood stream (i.e. higher
blood alcohol concentration [BAC]). The higher the BAC the more pronounced
the effect of alcohol and the more intoxicated a person becomes.
If, as some evidence suggests (DeJong et al., 2005, Fry & Dann, 2003,
Pedersen & LaBrie, 2007) pre-drinkers typically consume alcohol at a fast rate,
and because the full effects of alcohol on the body are not always immediate
(Rivers, 1994), it is possible that pre-drinkers may feel sober enough to drive to
their main event.
An additional possible reason is simply that the act of pre-drinking in a
location other than a public drinking venue means that individuals require
transportation both to and from the main event (Hughes et al., 2008). Thus,
compared to their non-pre-drinking counterparts, pre-drinkers are seeking
transportation in an intoxicated state before leaving for their main drinking event.
Therefore, although many young people take taxis, it is possible that some pre
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drinkers will have an increased risk of driving both to and from a licensed
establishment.
Limitations of Research Literature on Pre-Drinking
While pre-drinking is not a new phenomenon, there have been surprisingly
few epidemiologic publications on the topic. An epidemiologic review of the
literature on the database pubmed returns only 10 publications. Further journal
searching reveals an additional two publications. Of all these publications only
one is Canadian (Wells et al., 2009). This Canadian publication, however, is not
an empirical study, but rather a detailed overview o f pre-drinking. With the
exception of a study from Scotland, the remaining articles are published in the
United States. What’s more, 50% of these American publications involve the
same author(s) often times utilizing the same data set for different manuscripts
(LaBrie & Pedersen, 2008; Pedersen & LaBrie, 2007; Pedersen & LaBrie, 2008;
Pedersen, Neighbors, & LaBrie, 2010; Kenney et al., 2010)^
Further, although the various terms for ‘pre-drinking’ each refer to the
same type of behaviour, they do not necessarily focus on, or capture the same
‘at-risk’ populations. For example, pre-drinking in the United States, which forms
the basis of pre-drinking research, typically focuses on underage drinkers. This
is most likely due to the fact that the legal drinking age in the United States is 21.
Underage students engage in pre-drinking to feel intoxicated throughout the night
when they attend public venues where they will be unable to purchase additional
alcohol. In Canada and the United Kingdom the legal drinking age is lower, 195

5 Exceptions: Quebec (age 18), Manitoba (age 18), Alberta (age 18)
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and 18 respectively (Canadian Centre on Substance Abuse, 2008). Pre-drinking
research in these two populations focuses on those individuals who are of legal
drinking age. Therefore, the motivations for pre-drinking maybe somewhat
different for these different populations, and findings from these studies may not
be generalizable to the drinking behaviour of young people in Canada.
Another important gap that has been identified in the pre-drinking literature
is the lack of detailed information regarding the association between pre-drinking
and specific alcohol-related consequences (e.g. alcohol-impaired driving). While
several studies have measured upwards of 24 individual alcohol-related
consequences (including alcohol-impaired driving), no study has specifically
examined or reported associations between pre-drinking and individual
consequences such as alcohol-impaired driving. Instead, studies have tended to
use a composite measure which essentially combines all consequences into a
general dichotomous variable (i.e. “yes consequence” “ no consequence”). By
using a composite measure, it becomes impossible to completely understand the
association between pre-drinking and alcohol-impaired driving.

^ ;

Perhaps what is most concerning about these studies is that composite
measures were derived from a rather large list of individual consequences
ranging in severity. For example, individual alcohol-related consequences
included measures as ambiguous as “neglected responsibilities" to rather severe
consequences such as “drove a car after drinking”. By using a composite
measure and failing to examine each individual consequence, w ejose important
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information and the ability to take the necessary steps to address/target specific
adverse outcomes.
, A further limitation in the existing literature is the fact that the majority
(70%) of pre-drinking studies had samples consisting of less than 50% male. For
example, in Kenney et al.’s (2010) study, only 44% of the study population was
male. This is certainly surprising given that male students are among those at
highest risk of negative alcohol-related outcomes. There also appears to be a
large gap in the literature on pre-drinking that addresses the nature of pre
drinking (e.g. time spent pre-drinking), and general characteristics of student predrinkers (e.g. age, race, program of study). Furthermore, while each of these
studies mentioned that an important association between pre-drinking and
heavy-episodic drinking exists, only one built a regression model that controlled
for the number of drinks consumed per week (Kenney et al., 2010).
Lastly, it is important to point out that each of the studies examining the
association between pre-drinking and alcohol-related consequences failed to
provide a sufficiently generalizable sample. For example, although Kenney et
al.’s (2010) study had a sufficiently large sample size (n=644) it sampled only first
year students living in residence at a private midsized U.S. college. This narrow
eligibility criterion resulted in a sample whereby only 6% of the study’s
participants were aged 19 and older making it difficult to compare their results to
other more inclusive study populations. The remaining studies (i.e. LaBrie &
Pedersen, 2008; Pedersen & LaBrie, 2007; Pedersen et al., 2009) sampled
students from an introductory psychology class and then relied on respondent
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driven sampling to provide two additional participants per psychology student
sampled. Although perhaps more inclusive than Kenney et al.'s (2010) study,
this method still calls into question the generalizability of the sample.
Possible Confounding Variables
Heavy-Episodic Drinking
Any study examining the link between pre-drinking and alcohol-related
risky behaviours or harms such as alcohol-impaired driving must consider the
role of heavy-episodic drinking. Heavy-episodic drinking (i.e. binge drinking) is a
prevalent risky-drinking behaviour among the young adult population in Canada
and the U.S., particularly among post-secondary students (Adlaf et al., 2005a;
Gliksman, Adlaf, Demers, & Newton-Taylor 2003; Wechsler, Davenport, Dowdall,
Moeykens, & Castillo, 1994). It is defined as any time a female or male
consumes four or more drinks, or five or more drinks, respectively (Gliksman et
al., 2003; Herring, Berridge, & Thom, 2008). In Canada, it has been reported
that 25.5% of past-year drinkers ages 16 and older engaged in heavy drinking at
least once a month (Adlaf et al., 2005a).
According to Wechsler et al. (1994), binge drinkers are as much as 10
times more likely than non-binge drinkers to engage in risky behaviour that can
result in negative outcomes such as: impaired driving; physical aggression;
unplanned sexual relations; unprotected sex; blackouts and memory loss;
hangovers; alcohol poisoning; and injuries (Adlaf et al., 2005b; Kypri et al., 2009;
W echsler et al., 1995; Wechsler et al., 2000). It is because of binge drinking’s
relationship to so many alcohol-related consequences associated with morbidity
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and mortality that W echsleretal. (1995) consider binge drinking the “number one
public health hazard and the.primary source of preventable morbidity and
mortality for the more than 6 million full-time college students in America.” (p.
921).
Several studies in both the United States and Canada have found a link
between alcohol-impaired driving and heavy-episodic drinking. For example, in a
study conducted by Quinlan et al. (2005) examining alcohol-impaired driving
among U.S. adults between 1993 and 2002, they discovered that in each year,
over 80% of alcohol-impaired driving episodes were reported by individuals who
reported pre-drinking. Moreover, binge drinkers were considered more than 13
times more likely than non-binge drinkers to report drinking and driving (Quinlan,
2005). They also indicate that the increase in alcohol-impaired driving during the
nineties coincides with an increase in binge drinking during the same time period
(Quinlan, 2005). According to Naimi et al. (2003), binge drinkers were 14 times
more likely to drive while impaired by alcohol than non-binge drinkers. An even
greater likelihood of alcohol-impaired driving among binge drinkers was reported
by Liu et al. (1997). Liu et al. (1997) discovered that binge drinkers were more
than 30 times as likely to report alcohol-impaired driving than individuals who did
not report binge drinking. In a 2008 report, Flowers et al. found that 84.3% of
alcohol-impaired drivers were binge drinkers, and 88.6% of alcohol-impaired
driving episodes involved binge drinkers.
Beyond the scope of alcohol-impaired driving, it is also important to note
the relationship between pre-drinking and heavy-episodic drinking. Firstly, it
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appears as though heavy-episodic drinking shares the same population (youngadults and post-secondary students) as pre-drinking. For example, Wells et al.
(2005) reported that 57.1% of students between the ages.of 17 and 21, who had
consumed alcohol in the past 30 days, reported at least one heavy drinking
episode with an average of 35.1 drinks consumed in the previous 30 days. The
2008 Canadian Alcohol and Drug Use Monitoring Survey revealed that
Canadians between the ages of 15 and 24 were approximately 5 times more
likely to be heavy drinkers as compared to Canadians over 24 years of age
(Health Canada, 2008). This finding was supported by the 2005 Canadian
Addiction Survey which indicated that 45.7% of all youth ages 15-24 engaged in
heavy drinking at least once a month with 18 and 19 year olds having the highest
percentage (51.0%) followed by 20-24 year olds (47.0%) and lastly 15-17 year
olds (35.7%) (Adlafet al., 2005a; Health Canada, 2008).
Johnston, O’Malley, and Bachman (2000) state that college students are
more likely than their non-college peers of the same age to binge drink. Using
data from the 1998 Canadian Campus Survey, Gliksman et al. (2003)) report the
prevalence of past year heavy drinking among Canadian post-secondary
students who drink to be as high as 72.1%. Moreover, 62.7% of these students
(70.6% among males) had consumed 5+ drinks on at least one occasion since
September, and nearly 35% (46.5% among males) had consumed 8+ alcoholic
beverages on at least one occasion since September (Gliksman et al., 2003).
Carlson et al. (2010) report an even higher prevalence of Canadian student binge
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drinkers (80%) with close to one-third of students reporting binging at least once
per month.
According to the 2004 Canadian Campus Survey, approximately 33% of
post-secondary students reported heavy drinking patterns in the past year (Adlaf
et al., 2005b). The same survey findings report that 41% of student drinkers
consumed more than 5 drinks on a single occasion in the past month (Adlaf et
al., 2005b). Additional survey results indicate that Canadian male post
secondary students are more likely to report engaging in heavy-episodic drinking
than women (Adlaf et al., 2005b). These results compliment the 2005 Canadian
Addiction Survey findings.
As mentioned previously, pre-drinking often involves or leads to
consuming large quantities of alcohol resulting in heavy-episodic drinking. This
is unsurprising given that both heavy-episodic drinking and pre-drinking share the
same at-risk populations. Therefore, given the link between heavy-episodic
drinking and alcohol-impaired driving, and similarly, the link between heavyepisodic drinking and pre-drinking, it is important to recognize the confounding
effect heavy-episodic drinking may have on the association between pre-drinking
and alcohol-impaired driving.

Age is another variable that might confound the relationship between pre
drinking and alcohol-impaired driving. As previously mentioned, pre-drinking is a
drinking behaviour that is highly prevalent among young adults, particularly
among the student population. While research makes it clear that drinking
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behaviours among young and old adults differ, some research suggests that
there may be further differences within the young adult cohort. Specifically,
among the student population, research suggests that younger students drink
heavily and more frequently than their older student counterparts. For example,
some research has indicated that heavy-drinking and partying behaviour tends to
decrease as students mature and enter their upper years (Muthen & Muthen,
2000; Schulenberg et al., 2001). Therefore, younger students may be more likely
to pre-drink frequently than their older student counterparts. Likewise, many of
the existing impaired driving studies have identified age as an important
covariate indicating that young adults have the highest risk of alcohol-impaired
driving compared to their older counterparts. For example, Statistics Canada
(2003) reported that young drivers ages 19-24 have the highest rates of impaired
driving (416 per 100,000 persons aged 19 to 24). Older drivers, on the other
hand, have a much lower rate of impaired driving (approximately 323 per
100,000 persons aged 25-30 and 36 per 100,000 persons aged 65 and older)
(Statistics Canada, 2003). Additional research by the Traffic Injury Research
Foundation (1997) identifies young drivers (<25 year-olds) as a high risk group
for impaired driving. Similar findings have been reported in the Canadian
Addiction survey (2005a) and by the U.S. Department of Transportation (2010).
Some research has also shown that differences of alcohol-impaired driving exist
within the young-adult cohort. For example, Liu et al. (1997) found that among
young-adult drivers, a higher proportion of drivers between the ages of 21-34
drove impaired than young-adult drivers between the ages of 18-20. Data from
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the U.S. Department of Transportation (2010) indicates that in both the years
2000 and 2009, 21-24 year olds had a higher percentage of drivers in fatal
crashes with BAC levels of .08 or higher than drivers ages 16-20. Therefore,
while young adults may be more at risk of alcohol-impaired driving than their
older counterparts, additional differences within these young drivers may exist.
Overall, therefore, because age may be linked to both pre-drinking and
alcohol-impaired driving, it was tested as a potential confounder of the
association between these two variables.
Additional Variables of Importance
Race
Some research has identified race to be an important predictor of alcoholimpaired driving. For example, Liu et al. (1997) indicate that among young adult
men, non-Hispanic whites had the highest rate of alcohol-impaired driving, while
■
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Caetano and Clark (2000) report that among the general U.S. population, whites
and Hispanics had the highest rates of driving after drinking. Further research
states that race is a significant predictor of a repeat drinking and driving crash
(Fu, 2008). Overall, therefore, it is important to examine race as a covariate for
the association between pre-drinking and alcohol-impaired driving.
Living Arrangement

•

Research has also identified living arrangement to be an important
predictor of alcohol-impaired driving among post-secondary students. For
example, Harford, Wechsler, and Muthen (2002) found that students living off

26
campus without family, and off campus with family, were more likely to drive
impaired than students living in single-gender dormitories on campus. Wechsler,
Nelson, and Lee (2003) also found that living arrangement was strongly
associated with impaired driving. Specifically, these authors found that students
living off campus without family were more likely to drive impaired than students
living with their parents (Wechsler et al., 2003). Currently, no existing research
v.

has reported an association between pre-drinking and living arrangement. For
this reason living arrangement was examined as a covariate in the logistic
regression analyses.
Program of Study
Currently, we are unaware of any research that has examined the
relationship between alcohol-impaired driving and program of study. However,
some research has indicated that particular programs (e.g. business) are
associated with binge drinking (Wechsler et al., 1995). Therefore, program of
study maybe an important covariate to include in the study of the link between
pre-drinking and impaired driving.
Post-Secondary Institution
Some research indicates that there are clear differences between
university students and community college students. For example, Bailey et al.
(2004) states that community college students are more likely than baccalaureate
students to come from families with lower household income and lower parental
education among other socioeconomic status indicators, and further states that
community college students are less likely than baccalaureate students to be in
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the top quartile of their high school class rank. Similarly, Lee and Frank (1990)
indicate that community college students are more likely than baccalaureate
students to have much lower achievement levels and to come from families with
considerably lower socio-economic status.
Additionally, although findings are somewhat mixed, some research
indicates that lower education and income levels are associated with a greater
likelihood of drinking and driving (Baum, 2000; Eenso, Paaver, Harro, & Harro,
2005; Golias & Karlaftis 2002). Thus, individuals attending community colleges,
may have a higher risk of alcohol-impaired driving, possibly due to lower
socioeconomic status levels. Moreover, due to cultural differences in these two
populations, it is possible that the association between pre-drinking and alcoholimpaired driving is different for college students as compared to university
students. Given that our current sample consists of both university students and
community college students, the present study will address these questions in
exploratory analyses.
Theoretical Model
As mentioned above, and as illustrated by figure 1, we suspect there will
be a positive association between pre-drinking and alcohol-impaired driving.
Specifically, as mentioned above pre-drinking appears to involve fast-paced
drinking which can lead to high BAC levels (i.e. intoxication). In turn, pre-drinkers
reaching high BAC levels may place themselves at greater risk of alcoholimpaired driving due to their inability to make sound judgments. In addition, due
to the fast-paced consumption involved with pre-drinking, pre-drinkers may not
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feel the physiological effects of the alcohol until they are behind the wheel of a
vehicle as the full effect of alcohol is not always immediate.
It is possible that other variables may confound the association between
pre-drinking and alcohol-impaired driving. As evidenced above, there is a clear
association between heavy-episodic drinking and alcohol-impaired driving, and
similarly an association between pre-drinking and heavy-episodic drinking. To
ensure we control for these associations in our analyses, heavy-episodic drinking
(defined as consuming five or more drinks on a single occasion in the past 12
months) will be included as a literature confounder. Similarly, age will be
assessed as a potential operational confounder given its association with
alcohol-impaired driving and its likely link to pre-drinking behaviour.
It is also important to examine the extent to which other variables such as
race, living arrangement and program of study influence the relationship between
pre-drinking and alcohol-impaired driving. For example; both race and living
arrangement have been shown to be associated with alcohol-impaired driving
(see above). Other research findings have linked particular academic programs
(e.g. business) to heavy-episodic drinking which is closely associated with pre
drinking. Therefore, as part of an exploratory analysis, race, living arrangement,
and program of study will be examined as covariates in our analyses.
Thesis Objectives
The present thesis consists of two primary objectives. The first objective
assesses the nature and extent of pre-drinking, with a view to better understand
how much people drink when they pre-drink and the pace of pre-drinking. This
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information will be useful for assessing the likelihood that young males are
drinking to intoxication on pre-drinking occasions and thereby potentially putting
themselves at risk for alcohol-related harm. The second objective examines the
link between frequent pre-drinking and alcohol-impaired driving and tests the
theoretical model described above. More specifically, the objectives of the
present study are as follows:
O bjective 1: To conduct a preliminary assessment of the nature and
extent of pre-drinking among College and University Male drinkers.
O bjective 1.1: To provide a preliminary prevalence estimate of predrinking and frequent pre-drinking in the past 12 months among College and
University male drinkers.
O bjective 1.2: To identify characteristics of frequent pre-drinkers.
O bjective 1.3: To assess the nature of pre-drinking among College and
University male drinkers and compare these characteristics for frequent and
infrequent pre-drinkers.
O bjective 2*: To identify factors associated with alcohol-impaired driving
and, in particular, examine the relationship between pre-drinking and alcoholimpaired driving.
O bjective 2.1: To assess the relationship between frequent pre-drinking
and alcohol-impaired driving.
O bjective 2.2: To determine whether age confounds the relationship
between frequent pre-drinking and alcohol-impaired driving.
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O bjective 2.3: To determine the extent to which frequent pre-drinking is
associated with alcohol-impaired driving controlling for effect modifier
interactions, confounding variables, and covariates.*

* As part of a sub-objective, post-secondary institution was tested as an effect
measure modifier for the relationship between frequent pre-drinking and alcoholimpaired driving.

Figure 1: Theoretical Model to be Examined *

*Note: As part of an exploratory analysis, post-secondary institution was
examined as an effect measure modifier (not listed in Figure 1).

32

Summary of Literature Review
In Ontario (as well as the rest of Canada), impaired driving remains a
major problem with high social and economical costs. It is also a preventable
cause of injury and death and therefore is the focus of the present study. The
research summarized above indicates that those most at risk of heavy drinking
and alcohol-impaired driving are young adults, particularly male post-secondary
students. Research also indicates that many young people engage in pre
drinking, a type of drinking behaviour that involves fast-paced and heavy
drinking. Thus by participating in pre-drinking, individuals are likely to become
intoxicated which may alter their ability to make sound decisions and/or identify
negative consequences. In turn, they may be more likely to engage in risky
activities such as alcohol-impaired driving.
With only 12 publications on the topic of pre-drinking, a limited number of
data sets to work from, and absence of any empirical Canadian studies, it
becomes evident that more research on the topic of pre-drinking is needed. To
our knowledge, the present study will be the first Canadian study of its kind to
empirically examine pre-drinking and its association with alcohol-impaired driving
among post-secondary students.
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CHAPTER 3: METHODS
Beliefs and Attitudes Toward Aggression Survey
Data for the present study were obtained from the third and final phase of
the Beliefs and Attitudes Toward Aggression (BATA) survey; a cross-sectional
study conducted by Dr. Samantha Wells of the Centre for Addiction and Mental
Health (CAMH). The BATA study is part of a larger grant entitled “The
development and validation of a multidimensional inventory measuring attitudes
toward male-to-male alcohol-related aggression” funded by the Canadian
Institutes of Health Research (CIHR). The aim of this grant was to develop a
questionnaire that accurately captured young mens’ beliefs and attitudes toward
male-to-male alcohol-related aggression. Prior to the third and final phase of
data collection, modifications were made to the data collection tool (i.e.
questionnaire). Of specific interest to the present study was the incorporation of
questions pertaining to pre-drinking and alcohol-related consequences.
Participants
The target population for this study was Canadian male post-secondary
students. Research subjects consisted of full-time status male post-secondary
students aged 19-25 selected from the University of Western Ontario and
Fanshawe College; both post-secondary institutions are located in London,
Ontario, Canada.
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Inclusion/Exclusion Criteria
Generally speaking, inclusion/exclusion criteria were quite similar for both
post-secondary institutions (i.e. the University of Western Ontario and Fanshawe
Community College). For example, all study participants were required to be
male; enrolled fulltime in a post-secondary program at their respective post
secondary institution during the 2010 academic year; and born between April 1,
1984 and March 8, 1991 (i.e. ages 19-25 during the study period).
Females were excluded from this study because women are less likely
than men to engage in alcohol-related aggressive behaviour (Graham & Wells,
2001; Leonard, Quigley, & Collins, 2002; Quigley, Corbett, &Tedeschi, 2002).
Thus, confounding by gender was controlled for by using study design
techniques rather than data analysis methods.
Although many students entering their post-secondary education are
younger than 19 years of age, the BATA study was particularly interested in
male-to-male aggression in licensed establishments (i.e. bars, clubs, pubs)
located in the province of Ontario where the legal drinking age is 19. Therefore,
the sample was restricted to students of legal drinking age. The upper age
restriction (i.e. age 25) was selected because alcohol-related problems (e.g.
aggression) tend to diminish with age (Barnes, Welte, & Dintcheff, 1992; Naimi et
al., 2003). Overall, ages 19-25 appear to be the peak time for alcohol-related
problems.
Additionally, participants from the University of Western Ontario were
deemed ineligible if they were students from an affiliated college (i.e. Huron
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University College, King’s College); were enrolled in Dentistry, Law, or Medicine;
were enrolled as a graduate student; or were enrolled in continuing studies.
These individuals, were excluded because they were considered to have
different lifestyles compared to typical undergraduate students. All other
students (i.e. students from all provinces and countries, University of Western
Ontario exchange students, aboriginal and other ethnic groups) were considered
eligible.
Similar restrictions applied to Fanshawe Community College whereby
students were deemed ineligible to participate in the BATA study if they were an
apprentice; enrolled in continuing education; or enrolled in adult training. As with
students from the University of Western Ontario, this restriction was premised on
the belief that such individuals live significantly different lifestyles than their
student counterparts. All other students (i.e. all campuses, international
students) were considered eligible.

'

v

Recruitment
The sample frame for this study consisted of a complete student list
maintained by each post-secondary institution’s registrar’s office. A total of 4000
full-time status male post-secondary students who met the study inclusion criteria
(see above) were randomly selected from the sampling frame. The registrar’s
office for both Fanshawe Community College and the University of Western
Ontario were contacted. Each registrar was asked to generate a random sample
of 2000 students who met the study inclusion criteria from their student list. Each
randomly selected candidate was then assigned a unique computer generated
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identification number and password and sent a personalized email invitation from
their respective institution. It is important to clarify that at no time during the
selection or recruitment processes did researchers from the BATA study obtain
personal information about the students. Specific details regarding the
recruitment process are listed below.
1. Approximately one week prior to data collection students with an Ontario
address were mailed a pre-notification postcard from their respective
institution featuring a photo of two males in an aggressive stance yelling at
one another (see Appendix 2). The design of the postcard was intended
to capture the attention of the study’s target population. The postcard
informed participants that they would receive an email invitation to
participate in the BATA study in the pending week(s). It was known, apriori, that students receive several emails daily and may, therefore,
ignore or delete the initial email invitation. Thus, advance notification was
thought to reduce the chances of the electronic invitation being deleted.
2. Participants from the University of Western Ontario, regardless of their
mailing address, were given a pre-notification that was posted to their
Student Central webpage.
3. One-week after the postcard had been mailed, each eligible participant
was sent a personalized email invitation from their respective institution.
The email invitation included various details about the BATA study such
as its purpose, how the student was selected, the amount of time it would
take to complete the survey, information regarding anonymity and
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confidentiality, etc. The email invitation also included a personalized
hyperlink to the online BATA questionnaire. To help ensure students
receive the electronic invitation, emails were sent to each student’s
institutional email address.
Each participant was encouraged to read an electronic consent form prior
to beginning the survey which informed him that his participation in the study was
voluntary; that confidentiality would be assured; and that he could withdraw from
the study at any time. As noted at the end of the consent form, their completion
of the questionnaire indicated their agreement to participate in the study. A copy
of the consent form is provided in Appendix 3.
The BATA survey began March 8, 2010, and ended on March 31, 2010.
Three email reminders were sent to participants who had not completed the
questionnaire. Reminders were sent on March 12, 18, and 21,2010.
The above techniques (i.e. pre-notification, multiple contacts,
personalization of correspondence, etc.) have been shown to be efficacious in
achieving high response rates (Dillman, Smyth, & Christian, 2009).
An online survey was used as the primary medium for collecting the
study’s data as it has been shown to be good for capturing sensitive information
(Granello & Wheaton, 2004; Rhodes, Bowie, & Hergenrather, 2003). Online
surveys are also cost-effective and help reduce respondent error via skip
patterns (Rhodes et al., 2003).

Incentives
All participants were offered a $20 incentive for completing the survey.
Additional incentives (1 of 5 cash prizes of $200, as well as an early bird draw for
1 of 2 $500 cash prizes) were also offered as a means to increase the response
rate.'
Sample Size
Sample size estimates for the original BATA study were computed by the
research team based on a logistic regression model of a binary response
variable (i.e. physical barroom aggression versus no physical barroom
aggression) where the outcome variable (i.e. barroom aggression) had a
prevalence of 16.4% among male university students and an odds ratio of 1.5
which reflected the probability of barroom aggression increasing from 16.4% to
20.5% when the independent variable increased one standard-deviation point
above the mean. Based on this calculation, the investigators expected to obtain
a sample size of 1,500 students (from 3,000 randomly selected to receive
invitations) with a response rate of 50%. However, given the low response rate
(32%) obtained in Phase 2, the investigators improved their recruitment methods
in Phase 3 and increased the recruitment pool to 4000 students with an
expected response rate of (40%).
The goal of achieving a 40% response rate was achieved, as a total of
1637.participants (41%) responded to the BATA survey. Although a 41%
response rate appears low, this figure is quite normal for younger populations,
especially for young male post-secondary students. Perhaps the best available
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comparison is the Canadian Campus Survey, a survey funded by CIHR which
samples Canadian University students in an effort to gain a better understanding
of the relationship between students, hazardous drinking, and their social and
environmental determinants (Adlaf et al., 2005b). Using a mail and online
survey, the response rate for both the 1998 and 2004 surveys were 51% and
41% respectively (Adlaf et al., 2005b; Gliksman et al., 2003). One must
recognize, however, that only 37% of the 1998 sample, and 36% of the 2004
sample, was male thus the response rate for males was likely lower and
therefore comparable to the present study (Adlaf et al., 2005b; Gliksman et al.,
2003).
Measures
Outcome Variable: Alcohol-Impaired Driving ■
The BATA study questioned respondents about.several alcohol-related
.

.

X

consequences. Questions pertaining to alcohol-related consequences were
adopted from the 2004 Canadian Campus Survey. The questions were
prompted by the following statement: “The following are potential results of
drinking. Please indicate whether you experienced the following consequences
in the past 12 m on ths”. Following this prompt, respondents were asked if they:
“a) drove a car after drinking too much, b) did something you regretted, c) had
intimate sexual relations when you did not plan to, d) had unsafe sex, e) got into
trouble with campus or local police, f) got hurt or injured, g) had a serious
argument or quarrel, h) had a physical fight with someone”. Response options
for each of the eight consequences were dichotomous (yes/no). As previously
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mentioned, the present study focused exclusively on a subjective assessment of
alcohol-impaired driving (i.e. “drove a car after drinking too much”).
Primary Explanatory Variable: Pre-drinking Frequency
The primary explanatory variable in the present study was frequency of
pre-drinking. Respondents were provided with a definition of pre-drinking6 and
were subsequently asked: “During the past 12 m onths how often, on average,
did you pre-drink?” Respondents were provided with five response options: (1)
every time/almost every time you went out, (2) most times you went out, (3) half
of the time you went out, (4) less than half the time you went out/occasionally, (5)
never. Respondents who indicated “never” skipped the subsequent questions
pertaining to pre-drinking. Those respondents who indicated that they had
engaged in pre-drinking were asked the following questions regarding their most
recent drinking event which involved pre-drinking: amount of time spent pre
drinking (reported in hours and/or minutes); number of drinks consumed while
pre-drinking; amount of time spent at the main event after pre-drinking; and
number of drinks consumed at the main event after pre-drinking. Time spent pre
drinking and time spent after pre-drinking was standardized by transforming the
units (hours,and minutes) into minutes (i.e. 1 hour 30 minutes = 90 minutes) to
ensure a common unit of measurement for all responses. ;
All pre-drinking questions were developed and selected in consultation
with CAMH (London, ON) employees, as well as through examination of existing

6 Pre-drinking was defined as “drinking at [your] home or someone else’s home before going out
to a bar, club, party, or some other event”.
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pre-drinking data collection tools (LaBrie & Pedersen, 2008). The data collection
instrument was carefully pre-tested before the study was implemented.

Demographic Variables
Age, race, living arrangement, and program of study, were the primary
demographic variables examined in this study. The age of a respondent was
determined by the response each participant provided to the question “how old
are you?”. Although this question appeared open ended in the online survey,
entries were, in fact, limited to a range of 19-25 which helped reduce respondent
error. Age was later recoded as a binary variable which included 2 categories (1)
19-20 and, (2) 21-25. These two categories were selected based on evidence
from existing literature indicating that younger and older students may differ in
their pre-drinking frequency, and alcohol-impaired driving behaviour.
Furthermore, preliminary analysis indicated small cell sizes among individuals
.

.

.

.

between the ages of 23-25. Thus, dichotomizing age helped to ensure there
were sufficient numbers of participants in each category resulting in a nearly
evenly distributed variable (55.8% ages 19-20 and 44.2% ages 21-25).
Participants were provided with 12 pre-specified race responses (derived
from the Canadian Campus Survey) as well as an “other” option which consisted
of an open-ended text box whereby participants could individually enter their own
cultural/racial backgrounds. Due to the majority of participants identifying as
“white", race was transformed into a binary variable (white vs. other). The
second largest race category was Chinese representing 54 (4.5%) individuals.
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Collapsing all other race options provided an “other” category which still only
represented 17.2% of the entire data set.

i

The variable living arrangement differed only slightly by school.
Specifically, Western students were asked: “in what type of residence do you
currently live?” Response options included: university residence; off campus by
myself, house/apartment with at least one roommate; house/apartment with my
spouse/partner; at home with my parents/other family; fraternity house; other
(please specify). Fanshawe College students were given the following response
options: college residence; off campus by myself; house/apartment with at least
one roommate; house/apartment with my spouse/partner; at home with my
parents/other family; other (please specify). Both the Western and Fanshawe
variables were collapsed into one variable for the purpose of analyzing
participants generally as post-secondary students rather than separately as
students from each respective institution. The collapsed variable consisted of the
following categories: university/college residence; living off campus with family
(including parents, other family, and/or spouse/partner); off campus without
family (living alone, in a fraternity, or with roommates).
Program of study was measured by asking Fanshawe students to “please
indicate your main program of study”. Response options for Fanshawe students
included: building technology, business and management, contemporary media,
design, health sciences, human services, information technology, language and
liberal studies, manufacturing sciences, nursing, tourism and hospitality,
transportation and motive power, other (please specify). Western students were
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asked “in which faculty or school are you currently registered?” Response
options included: arts and humanities, engineering, bachelor of health sciences,
kinesiology, nursing, Information and media studies, management and
organization studies, music, science, social science, other (please specify).
Program of study variables for each Institution were later recoded Into a
new variable In order to create a common program variable. The new variable
Included the following three categories: science, social science, and technology;
arts and humanities; and business. For a detailed list of programs and faculties
Included in each category please refer to Appendix 4.
Heavy-Episodic Drinking
The variable heavy-episodic drinking was created to assess whether it
contributed to the association between frequent pre-drinking and alcoholimpaired driving. Heavy-episodic drinking was created according to Identical
methods used by the Canadian Campus Survey In which ttie number of non-zero
responses from the question “during the past 12 months, on a single occasion,
how many times did you have a) 5 to 7 drinks, b) 8 to 11 drinks, c) 12 drinks or
more” were summed together. Non-zero response values were coded as (1)
heavy-episodic drinking, while all zero values were coded as (0) non heavyepisodic drinking.
Ethics Approval
The BATA study received ethics approval from (1) The Office of Research
Ethics at the University of Western Ontario, (2) Fanshawe College Research
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Ethics Review Board, and (3) the Centre for Addiction and Mental Health
Research Ethics Board (CAMH REB).
Data Management and Final Sample Size
Many epidemiologists recommend using only complete data sets. By
definition, a complete data set contains only those individuals who provide valid
responses to each of the variables of interest. Put another way, any individuals
who have missing data among pertinent variables are excluded from the final
sample. This method is primarily chosen for convenience purposes as it makes
analytic procedures simplified and less complex. On a related note, complete
data sets also ensure that all responses come from a common set of data
(Enders, 2010). Complete data for the present study (including the variables
described above) contained 1344 persons (please see Figure 2 for a detailed
overview of sample size derivation). Of these 1344 respondents 683 (50.8%)
were from the University of Western Ontario and 661(49.2°/o) were from
Fanshawe Community College
Statistical Analysis
SAS® software version 9.2 was used to conduct all statistical analyses in
this study. Only participants who reported consuming alcohol in the past 12
months were included in the analyses. Descriptive statistics and effect measures
were calculated for the following variables: age; race; post-secondary institution;
program of study; living arrangement; pre-drinking frequency; time spent pre
drinking; number of pre-drinks consumed; time spent drinking after pre-drinking;
number of drinks consumed after pre-drinking; heavy-episodic drinking; and
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alcohol-impaired driving. A series of bivariate analysis and Chi-square/t-tests
were also performed on these variables to identify associations between
variables. Backward elimination was used to identify and exclude statistically
unimportant effect modifier interactions, operational confounders, and covariates.
Multivariable logistic regression was used to assess the relationship between
frequent pre-drinking and alcohol-impaired driving.
Analytic Strategy
Multivariable Logistic Regression
Multivariable logistic regression was used to assess the relationship
between our risk factor (frequent pre-drinking) and our binary outcome (alcoholimpaired driving). Kleinbaum, Klein, and Pryor (2010) define logistic regression
as a mathematical modelling approach used to describe the relationship between
one or more independent variables and a dichotomous dependent (i.e. outcome)
variable. As with linear regression, the goal is to estimate the regression
i

coefficients given a sample o f (X,Y) pairs where (X) can be continuous or
dichotomous (D’Agostino, Sullivan, & Beiser, 2006). In contrast to linear
regression, however, the outcome variable must be dichotomous (D’Agostino et
al., 2006). Despite its complex mathematical methods and dependence on large
sample sizes (Koval, 2000) logistic regression is the most popular mathematical
modelling approach used in epidemiology for dichotomous outcomes.

(
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Backward Elimination Logistic Regression
Backward elimination was used in the model building procedures of the
present study to identify covariates and effect modifier interactions. Backward
elimination is a type of stepwise regression that begins by assessing all
variables, sequentially removing those deemed unimportant (Koval et al., 2000).
Variables are removed based on a pre-determined critical value of alpha (a)
known as the significance level (Koval et al., 2000). Typically, alpha is set to
0.05 when assessing effect modifier interactions while all other covariates are
assessed with alpha set at 0.10 (Koval et al., 2000; Wang et al., 2008).
Confounding
Confounding is the distortion of an association between disease and
exposure. The distortion is due to the presence of a third variable that is
associated with exposure and is a risk factor for the disease (Klar, 2010).
_ '■'v ^
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Confounding can mask a true association, suggest an association where
none exists, or can even reverse the direction of association (known as
Simpson’s Paradox) (Klar, 2010).
The presence of confounding can be identified using one of two methods.
The first method tests the potential confounders’ significance to both the
exposure and outcome; this is known as classical confounding; The second
method, suggested by Kleinbaum, Kupper and Muller (1988) and Kleinbaum
r.
Kupper and Mogernstern (1982), involves examining whether the regression
coefficient of the risk factor changes when the potential confounder is removed
from the model (assuming a model has already been fit with the potential
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confounder); this is known as operational confounding. Vittinghoff, Glidden,
McCulloch, and Shiboski (2005), state that a difference of 10% or more between
the crude and adjusted models may be indicative of confounding.
It is important to note that you should not test for both classical and
operational confounding (Koval et al., 2000). The present study assessed the
presence of operational confounding using logistic regression.
Preliminary Analyses
A preliminary analysis was performed on each of the relevant variables
included in the study (i.e. age, race, post-secondary institution, living
arrangement, program of study, pre-drinking frequency, time spent pre-drinking,
number of pre-drinks consumed, time spent drinking after pre-drinking, number of
drinks consumed after pre-drinking, heavy-episodic drinking, and alcoholimpaired driving). This preliminary analysis allowed us to better understand the
characteristics of our sample. Descriptive statistics were conducted on each of
the relevant variables. Pearson Chi-square tests and t-tests were performed to
\

assess any differences that existed between Fanshawe College and the
University of Western Ontario. The Phi-coefficient was used to assess the
relationship between binary variables. Kendal’s tau-b was used to assess
relationship between categorical variables. Preliminary analysis also helped to
identify extreme values in our sample. The final analyses used to address each
of the study’s objectives are discussed below.

)
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Objective 1: To conduct a preliminary assessment of the nature and extent
of pre-drinking among College and University male drinkers
Objective 1.1: To provide a preliminary prevalence estimate o f pre
drinking and frequent pre-drinking in the past 12 months among College and
University Males
In order to estimate the prevalence of pre-drinking and frequent predrinking in the past 12 months among College and University males in London
Ontario we examined responses related to pre-drinking frequency. Pre-drinking
prevalence was calculated by computing the proportion of participants who
reported any pre-drinking in the previous 12 months. A Pearson Chi-squared
test was used to test for differences between Fanshawe College and the
University of Western Ontario. Frequent pre-drinking prevalence estimates were
calculated by computing the proportion of participants who reported pre-drinking
more than half the times they went out. A Pearson Chi-square test was used to
test for differences between Fanshawe College and the University of Western
■ ,

v

Ontario.
Objective 1.2: To identify characteristics o f frequent pre-drinkers
Characteristics of frequent pre-drinkers were identified using a series of
bivariate analyses. Chi-square tests were conducted to identify associations
between frequent pre-drinking and categorical study variables; corresponding
odds ratios and confidence intervals were also calculated. T-tests were
conducted to identify associations between frequent pre-drinking and continuous
study variables.
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Objective 1.3: To assess the nature o f pre-drinking among College and
University male drinkers and compare these characteristics for frequent and
infrequent pre-drinkers \.;r

•

To determine the nature of pre-drinking among College and University
male drinkers we examined variables regarding (1) how long students spent predrinking, (2) how many pre-drinks students typically consumed, (3) the amount of
time students spent drinking at a bar, party or other social event after predrinking, and (4) the number of drinks students typically consumed after pre
drinking. The mean and standard deviation were calculated for each of the
above mentioned variables. T-tests were conducted to test for differences
between Fanshawe College and the University of Western Ontario. To compare
the nature of pre-drinking for frequent and infrequent pre-drinkers we used t-tests
to compare means on the above mentioned variables.
Objective 2*: To identify factors associated with alcohol-impaired driving
and in particular, examine the relationship between frequent pre-drinking
and alcohol-impaired driving
To identify factors associated with alcohol-impaired driving a series of
bivariate analyses were conducted. Chi-square tests were calculated to identify
associations between alcohol-impaired driving and categorical study variables;
corresponding odds ratios were also calculated. T-tests were calculated to
identify associations between alcohol-impaired driving and continuous study
variables.
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; Objective 2.1: To assess the relationship between frequent pre-drinking

and alcohol-impaired driving
To assess the relationship between frequent pre-drinking and alcoholimpaired driving, a crude logistic regression model was built consisting of only
the outcome variable (i.e. alcohol-impaired driving) and the risk factor (i.e.
frequent pre-drinking).
Objective 2.2: To determine whether age confounds the relationship
between frequent pre-drinking and alcohol-impaired driving.
Logistic regression models were used to determine the presence of
operational confounding. Specifically, crude and adjusted logistic regression
models were built. Operational confounding was considered present if the
regression coefficient for the risk factor (i.e. frequent pre-drinking) changed by
more than ten percent when the crude and adjusted models were compared.
Using logistic regression to examine the presence of operational
confounding allows for all covariates to be analyzed reciprocally and
simultaneously adjusting for all other variables in the model (Kleinbaum et al.,
1982).
Objective 2.3: To determine the extent to which frequent pre-drinking is
associated with alcohol-impaired driving controlling for effect modifier
interactions, confounding variables, and covariates.
Multiple logistic regression was used to assess the relationship between
frequent pre-drinking and alcohol-impaired driving controlling for effect modifier
interactions, literature confounders, and statistically significant covariates. Our
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final model was built according to the steps recommended by Koval et al. (2000)
for epidemiological model building.

* As part of a sub-objective, post-secondary institution was tested as an
effect measure modifier for the relationship between frequent pre-drinking and
alcohol-impaired driving.

52

Chapter 4: Results
The BATA study randomly sampled 4000 male post-secondary students
from the University of Western Ontario (n=2000) and Fanshawe Community
College (n=2000) who were sent an advance postcard and subsequent e-mail
invitations requesting their participation in the study. A total of 1637 (41%)
individuals responded to the invitation to participate in the study by completing
and submitting the online questionnaire.
All statistical analyses for the primary objectives were conducted using a
complete data set. This data set comprised, exclusively, of individuals who: (1)
provided valid responses to each of the variables of interest; (2) were not missing
on any of the study variables of interest; and (3) reported consuming alcohol in
the past 12 months. Our final complete data set consisted of 1344 individuals.
Figure 1 displays a detailed flow diagram illustrating how we arrived at our final
data set.

Figure 2: Sample Size Derivation
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Extent of Missingness
Missingness was assessed on data for valid drinkers only (n=1465). This
was necessary because several of the variables used in the present analyses
were automatically skipped for non-drinkers. Therefore, including non-drinkers
would have resulted in an over-estimate of missingness due to the questionnaire
skip patterning.
Overall, missingness was not a large problem in this study. Table 1
displays missingness by variable. The highest rate of missingness was found for
the variable assessing alcohol-impaired driving (4.2%) (Fanshawe=4.7%
Western=3.7%). All other rates of missingness (Fanshawe and Western
combined) were below 2%. However, Fanshawe students had a higher rate of
missingness on the variable program of study than students from the University
of Western Ontario.

Table 1
Variable

Total
n=1465

UWO
n=735

Fanshawe
n=730

n
Valid

n
missing

%

n
Valid

n
missing

%

n
Valid

n
missing

%

Frequency of
alcohol use

1463

2

0.14

729

1

0.14

734

1

0.14

Pre-drinking
frequency

1447

18

1.23

723

7

0.96

724

11

1.50

Age

1447

18

1.23

719

11

1.51

728

7

0.95

Race

1450

15

1.02

719

11

1.51

731

4

0.54

Living
arrangement

1458

7

0.48

726

4

0.55

732

3

0.41

Program of
study
Alcoholimpaired driving

1442

23

1.57

709

21

2.88

733

2

0.27

1404

61

4.16

696
. /

34

4.66

708

27

3.67

::

cn

cn
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Sample Characteristics
Study Participant Characteristics
A total of 1344 individuals were analyzed for this study’s primary
objectives. Characteristics of participants from the University of Western Ontario
and Fanshawe Community College are presented in Table 2.
i
A total of 683 (51 %) respondents were students from the University of
Western Ontario. Approximately half of both Fanshawe and Western students
were between the ages of 19 and 20 (54% vs. 57% p=0.2773). The majority of
students from both Fanshawe (89.41%) and the University of Western Ontario
(73.65%) were identified as “white” while the remaining respondents were
categorized as “other” due to small cell sizes among the remaining categorical
race options. Race was significantly associated with post-secondary institution
(p<0.0001) with the University of Western Ontario having a more racially diverse
study population. Program of study was also found to be significantly different
between Fanshawe and Western students (p<0.0001). Specifically, significantly
more Western students were enrolled in Science, Social Science, and
Technology programs than Fanshawe students (75% vs. 45%). However, more
Fanshawe students were enrolled in both Arts and Humanities, and Business
programs than students from the University of Western Ontario (25% vs. 12%
and 31% vs. 14% respectively). A significant difference in living arrangement
was found between students attending Fanshawe College and students
attending the University of Western Ontario. The majority of students at both
post-secondary institutions reported living off campus without family (Fanshawe
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College 50% Western 68%); however, Fanshawe College students were more
likely to live off campus with family compared to their counterparts from the
University of Western Ontario (41% vs. 13%). Only 10% of Fanshawe students
lived on campus in residence compared to 19% of students from the University of
Western Ontario.

!

I
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Table 2
Characteristics ofU W O (n=683) and Fanshawe College (n-661) male
drinking participants.
Chi-Square
p-value
UWO
Fanshawe
Study Variable
n (%)
n (%)
1.18
0.2773
Age
389 (56.95%) 357 (54.01%)
19-20
21-25
294 (43.05%) 304 (45.99%)
55.13
<0.0001
Race
180 (26.35%) 70 (10.59%)
Other
503(73.65%) 591 (89.41%)
White
125.15
<0.0001
Program of
Study
Science, Social 510(74.67%) 296 (44.78%)
Science, and
Technology
___________________________________________________________________________________________________________________

Arts and
Humanities

80(11.71% )

162 (24.51%)

Business

93 (13.62%)

203 (30.71%)

Living
Arrangement
On campus
Off campus
without family
Off campus with
with family

126.59
127(18.59%)
464 (67.94%)

63 (9.53%)
333 (50.38%)

92 (13.47%)

265 (40.09%)

<0.0001

,-v

0.053

Heavy-Episodic
Drinking
No

514 (75.26%)

501 (75.79%)

Yes

169 (24.74%)

160 (24.21%)

0.8186
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Correlations Among Study Variables
Correlations among all study variables for Fanshawe College and the
University of Western Ontario are presented in Table 3 and Table 4, respectively.
Correlations among the binary explanatory variables were measured using the
phi-coefficient while Kendal’s tau-b was used to measure correlations among the
categorical explanatoryvariables.
For Fanshawe College students, small, positive, highly significant
associations were found between age and living arrangement (r = .15; p<.0001),
race and heavy-episodic drinking (r = .14; p=.0004), frequent pre-drinking and
heavy-episodic drinking (r = .29; p<.0001), pre-drinking frequency and alcoholimpaired driving (r = .22; p<.0001), and heavy-episodic drinking and alcoholimpaired driving (r= .20; p<.0001) (Cohen, 1992).
For students from the University of Western Ontario, small positive, highly
significant associations were found between age and living arrangement (r = .26;
p<.0001), race and frequent pre-drinking (r = .20; p<.0001), race and heavyepisodic drinking (r = .20; p<.0001), and frequent pre-drinking and heavyepisodic drinking (r = .27 p<.0001) (Cohen, 1992).
For both Fanshawe and the University of Western Ontario the largest
association was found between frequent pre-drinking and heavy-episodic
drinking; however, as mentioned above this association was small.
Because our analyses failed to find any exceedingly large correlations
between our study variables (i.e. greater than r = 0.8), we did not expect
multicollinearity to be present in our analyses (Mason, 1991).

Table 3
Correlations among the study variables for Fanshawe students using Kendal’s Tau-b and Phi-Coefficient.
1
1. Age
2. Race

1 :

2

3

4

5

6

7

-.057

.152***

.053

-.088

-.004*

-.021

1

-.003

-.064

.059

.137***

-.021

1

.006

-.201***

_ 147***

-.083*

1

-.081*

.031

-.054

1

.290***

.217***

1

.198***

3. Living arrangement
4. Program of study
5. Pre-drinking Frequency
6. Heavy Episodic Drinking
7. Impaired Driving

7
/

Notes:
Marginally significant correlations, 0.01 <p-value <0.05, are identified by *
Significant correlations, 0.001 < p-value<0.01, are identified by **
Highly significant correlations, p-value <0.001, are identified by ***

1

Table 4
Correlations among the study variables for UWO students using Kendal’s Tau-b and Phi-Coefficient.

1. Age
2. Race
3. Living arrangement
4. Program of study

1

2

3

4

5

6

7

1

.003

.258***

.046

-.005

-.081*

.043

1

.096**

.199***

.197***

.005

-.019

-.016

-.093*

-.008

1

.035

.072

.032

1

.272***

.090*

1

.047

1

.045

5. Pre-drinking Frequency
6. Heavy Episodic Drinking
7. Impaired Driving
Notes:
Marginally significant correlations, 0.01 <p-value <0.05, are identified by *
Significant correlations, 0.001 < p-value<0.01, are identified by **
Highly significant correlations, p-value <0.001, are identified by ***

1
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Objective 1. To conduct a preliminary assessment of the nature and extent
of pre-drinking among College and University male drinkers
Objective 1.1 The nature and extent of pre-drinking and frequent pre-drinking
The first objective of this study was to provide a preliminary assessment of
the extent of pre-drinking among male post-secondary students who had
consumed alcohol in the past 12 months. Our results indicated that 1195
(88.91%) of the 1344 male post-secondary students who consumed alcohol in
the past 12 months engaged in pre-drinking with similar estimates found for both
post-secondary institutions (Fanshawe 88.05% University of Western Ontario
89.75% p=.3202). Furthermore, the majority of students from both the University
of Western Ontario (73.06%) and Fanshawe College (67.93%) reported engaging
in frequent pre-drinking (i.e. students reported pre-drinking more than half the
times they went out).
Objective 1.2 Characteristics of frequent pre-drinkers
Analyses were conducted to assess the characteristics of participants who
reported frequent pre-drinking (see Table 5). Frequent pre-drinking was found to
be significantly associated with post-secondary institution (p=0.0391), with more
students at the University of Western Ontario (73.06%) reporting frequent pre
drinking than Fanshawe College (67.93%) students.
Frequent pre-drinking was also found to be associated with race
(p<0.0001), living arrangement (p<0.0001), heavy episodic drinking (p<0.0001),
time spent pre-drinking (p<0.0001) and number of pre-drinks consumed
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(p<0.0001). Frequent pre-drinkers were more likely than infrequent pre-drinkers
to be white, living on campus or off campus without family, and heavy-episodic
drinkers. They were also more likely to spend more time pre-drinking and
consume more drinks while pre-drinking (see Table 6).

Table 5
Characteristics o f frequent and infrequent pre-drinkers among UWO (n=683) and Fanshawe (n=661) male student
drinkers.
Chi-Square
p-value
Infrequent
Odds Ratio
Study Variable
Frequent
(95% Confidence
Pre-drinkers n (%)
Pre-drinkers n (%)
Interval)
Campus
0.0391
1.28 (1.01-1.62)
184(26.94%)
499(73.06% )
UWO
4.258
Fanshawe

212(32.07% )

449 (67.93%)

19-20

205(27.48%)

541 (72.52%)

21-25

191 (31.94%)

407 (68.06%)

Other

103 (41.20%)

147(58.80)

White

293 (26.78%)

801 (73.22%)

Ref

Age
3.1768

0.0747

Ref
.81 (.64-1.02)

Race
20.3534

<0.0001

Ref
1.92 (1.44-2.55)

/
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Table 5 (Continued)
Study Variable

Infrequent
Pre-drinkers n (%)

Frequent
Pre-drinkers n (

Chi-Square

p-value

Odds Ratio
(95% Confidence
Interval)

Program of Study
3.6831

0.1586

Science, Social
Science, and
Technology

222(27.54%)

584 (72.46%)

1.22 (.92-1.64)

Arts and
Humanities

80 (33.06%)

162 (66.94%)

.94 (.66-1.35)

Business

94 (31.76%)

202 (68.24%)

Ref

57(30.00% )

133(70.00%)

Off campus
without family

184 (23.09%)

613(76.91% )

1.43(1.01-2.03)

Off campus with
family

155(43.42%)

202 (56.58%)

0.56 (.38-.81)

Living
Arrangement
On campus

Heavy-Episodic ^
drinking
No
Yes

49.0676

<0.0001

Ref

-

373(36.75%)

/
642 (63.25%)

23(6.99% )

306(93.01%)

105.8673

<0.0001

Ref
7.73(4.97-12.03)

O)
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Objective 1.3 The nature of pre-drinking among College and University Males
Beyond assessing the extent of pre-drinking among male post-secondary
students, an important objective was to gain a better understanding of the nature
of pre-drinking in regards to: (1) how long students spent pre-drinking; (2) how
many pre-drinks students typically consumed; (3) the amount of time students
spent drinking at a bar, party, or other social event after pre-drinking; and
likewise (4) the number of drinks students consumed after pre-drinking.
The following analyses excluded non pre-drinkers as these individuals
were automatically missing on the variables: time spent pre-drinking; number of
pre-drinks consumed; time spent drinking after pre-drinking; and number of
drinks consumed after pre-drinking due to skip patterning (n=1195).
Our results indicated that post-secondary students who pre-drink typically
spent 129 minutes (approx. 2 hours) pre-drinking, consuming an average of 5.65
standard drinks during a pre-drinking session. This equates to approximately 1
drink every 23 minutes. Our results also found that students spent an additional
177 minutes (approximately 3 hours) drinking after pre-drinking during which time
they consumed an average of approximately 4 additional alcoholic drinks
(approximately 1 drink every 45 minutes).
In total, students who reported pre-drinking consumed an average of
nearly 10 drinks over the course of 306 minutes (5 hours) with an average pace
of 1 drink every 30 minutes. Table 6 provides descriptive statistics for pre
drinking characteristics by post-secondary institution (Fanshawe and Western,
respectively).

Table 6
Pre-drinking characteristics among UWO (n=683) and Fanshawe (n=661) male student drinkers.
Fanshawe
t-test
UWO
Study Variable
mean (SD)
mean (SD)
4.24
137.50(71.94)
Time Spent Pre-drinking*
121.30 (59.97)
Number of drinks
consumed while pre
drinking*
Time spent drinking after
pre-drinking*
Number of drinks
consumed after predrinking*

p-value
<0.0001

5.67(2.88)

5.62(3.06)

-0.28

0.7777

171.10(62.61)

182.90(64.12)

3.21

0.0014

3.45 (2.21)

4.56(2.63)

7.96

<0.0001

Note: excludes non-pre-drinkers (n=1195).

OÏ
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A t-test was used to determine whether a significant association existed
between post-secondary institution and pre-drinking characteristics (see Table
6). A significant association was found between post-secondary institution and
(1) time spent pre-drinking (p<0.0001), (2) time spent drinking after pre-drinking
(p=0.0014), and (3) number of drinks consumed after pre-drinking (p<0.0001).
Number of pre-drinks consumed was not found to be significantly associated with
post-secondary institution (p=0.7777).
More specifically, Fanshawe College students spent an average of 16
additional minutes pre-drinking than students from the University of Western
Ontario (137.49 minutes vs. 121.27 minutes); however, they consumed the same
mean number of drinks during a pre-drinking episode (5.6 pre-drinks). Fanshawe
students spent more time consuming alcohol after pre-drinking (182.88 minutes
vs. 171.1 minutes) and consumed roughly one additional drink more than
students from the University of Western Ontario (4.5 drinksvvs. 3.5 drinks).
Overall, Fanshawe College students spent, on average, approximately 5.5 hours
drinking on pre-drinking occasions consuming an average of 10 drinks
throughout the course of the evening while students from the University of
Western Ontario spent, on average, a total of 4.8 hours drinking on pre-drinking
occasions consuming an average of 9 drinks over the course of an evening.
We also assessed whether the nature of pre-drinking is different for
frequent pre-drinkers compared with infrequent pre-drinkers. Compared to
infrequent pre-drinkers, frequent pre-drinkers spent significantly more time pre
drinking (p<.0001) and consumed significantly more alcohol (p<.0001).
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Specifically, frequent pre-drinkers spent 137.7 minutes pre-drinking and
consumed an average total of 6.17 pre-drinks compared to infrequent pre
drinkers who spent 96.52 minutes pre-drinking and consumed an average total of
3.6 pre-drinks. Both frequent and infrequent pre-drinkers, however, spent
relatively the same amount of time drinking after pre-drinking and consuming
approximately the same amount of alcohol after pre-drinking (see Table 7).

Table 7
Frequent and infrequent pre-drinking characteristics among UWO (n-683) and Fanshawe (n=661) male student
drinkers.
t-test
Infrequent pre
p-value
Frequent Pre
Study Variable
drinkers mean (SD)
drinkers mean (SD)
-8.94
137.70(66.92)
<0.0001
96.52(53.84)
Time Spent Predrinking
Number of drinks
consumed while
pre-drinking
Time spent
drinking after
pre-drinking
Number of drinks
consumed after
pre-drinking

3.63 (2.01)

6.17(2.95)

-12.80

<0.0001

182.80 (69.76)

175.30 (61.83)

1.65

0.0999

3.78(2.41)

4.05 (2.51)

-1.55

0.1214

Note: excludes non-pre-drinkers (n=1195)
/

O

-v |

71

Objective 2: To identify factors associated with alcohol-impaired driving
Factors associated with alcohol-impaired driving
Analyses were conducted to identify characteristics of participants who
reported alcohol-impaired driving. As shown in Table 8, Chi-square tests
indicated that there was a significant association between alcohol-impaired
driving and post-secondary institution (p=0.0002), frequent pre-drinking
(p<0.0001), and heavy-episodic drinking (p<0.0001). Only 6.3% of students from
the University of Western Ontario reported driving impaired in the past 12 months
while 12.25% of Fanshawe students reported driving impaired (OR=.48; Cl=.33.71). Approximately 12% of frequent pre-drinkers reported driving impaired
compared to only 2.27% of infrequent pre-drinkers (OR=5.94; Cl=2.98-11.82).
Students who reported heavy-episodic drinking had an alcohol-impaired driving
prevalence of 15.81% while non heavy-episodic drinkers had an alcohol-impaired
■v

driving prevalence of 7.09% (OR=2.46; 0=1.68-3.60). Students enrolled in an
Arts and Humanities program were less likely than students enrolled in a
Business program to drive impaired (6.20% vs. 11.15%; OR=.53; CI=.28-.99).
T-tests indicated a significant association between alcohol-impaired
driving and amount of time spent pre-drinking (p<0.0001), number of pre-drinks
consumed (p<0.0001), and number of drinks consumed after pre-drinking
(p<0.0001) (see Table 9). More specifically, students who reported driving
impaired spent an additional 30 minutes pre-drinking and consumed an
additional 2.5 drinks (1.5 pre-drinks and 1 drink after pre-drinking) throughout the
course of an evening compared to students who did not report driving impaired.

Table 8
Characteristics o f alcohol-impaired driving among UWO (n=683) and Fanshawe (n=661) male student drinkers
Did not drive impaired
Drove while impaired Chi-Square p-value
Odds Ratio
Study Variable
n(%)
(95% Confidence
n(%)
Interval)
Campus
14.24
0.0002
0.48 (.33-.71)
43 (6.30%)
640 (93.70%)
UWO
81 (12.25%)
Ref
Fanshawe
580 (87.75%)
Age
67 (8.98%)
0.12
0.7289
Ref
679 (91.02%
19-20
57
(9.53%)
1.07
(.74-1.55)
541 (90.47%)
21-25
.
Race
0.25
0.6168
Ref
229(91.60%)
21 (8.40%)
Other
103 (9.41)
1.13 (.69-1.85)
White
991 (90.59%)
Program of Study
4.00
0.1357
0.83 (.54-1.28)
Science, Social
76 (9.43%)
730 (90.57%)
Science, and
Technology
15 (6.20%)
0.53 028-.99)
Arts and
227 (93.80%)
Humanities
263 (88.85)
33(11.15% )
Ref
Business
.

,
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Table 8 (Continued)
Study Variable

Living Arrangement
On campus
Off campus
without family
Off campus with
family
Pre-drinking Frequency
Non-Frequent
Frequent
Heavy-Episodic
Drinking
No .
Yes

Did not drive impaired
n(%)

Drove while impaired
n(%)

Chi-Square

p-value

Odds Ratio
(95% Confidence
Interval)

174(91.58%)
716(89.84%)

16(8.42% )
81 (10.16%)

2.16

0.3393

Ref
1.23 (.70-2.16)

330 (92.44%)

27 (7.56%)

387 (97.73%)
833(87.87%)

9 (2.27%)
115(12.13%)

32.41

<0.0001

Ref
5.94(2.98-11.82)

943 (92.91%)
277(84.19% )

72 (7.09)
52(15.81% )

22.52

<0.0001

Ref
2.46 (1.68-3.60)

0.89 (.47-1.70)

/
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Table 9
Pre-drinking characteristics o f alcohol-impaired drivers among UWO (n=683) and Fanshawe (n=661) male student
drinkers.
t-test
p-value
Did not drive impaired Drove while impaired
Study Variable
mean (SD)
mean (SD)
•

Time Spent Pre-drinking
Number of Drinks
Consumed while
Pre-drinking
Time Spent Drinking after
Pre-drinking
Number of drinks
consumed after predrinking

:

i

126.20(62.09)

155.40(93.57)

4.64

<0.0001

5.49 (2.91)

6.98 (3.14)

-5.01

<0.0001

176.80 (62.82)

177.30(70.32)

0 .°7

0.9442

3.89(2.42)

4.86(2.89)

-4.10

<0.0001

-

Note: excludes non-pre-drinkers (n=1195)
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Objective 2.1: To assess the relationship between pre-drinking and alcoholimpaired driving
The next objective in this study was to assess the relationship between
frequent pre-drinking and alcohol-impaired driving. The first model we examined
was simply the risk factor (frequent pre-drinking) and the main outcome (alcoholimpaired driving). This model gave an odds ratio of 5.94 (95% C.l. 2.98 - 11.82)
indicating that frequent pre-drinkers had a higher odds of driving impaired than
infrequent pre-drinkers.
As part of an exploratory analysis, we tested whether post-secondary
institution modified the relationship between frequent pre-drinking and alcoholimpaired driving by using backward elimination with a set at 0.05. Our results
indicated that a significant interaction (p=.0057) existed between post-secondary
institution and frequent pre-drinking. To better understand the nature of this
interaction effect we tested the crude association between alcohol-impaired
driving and frequent pre-drinking for each post-secondary institution. The crude
\

model for the University of Western Ontario gave an odds ratio of 2.95 (95% C.l.
1.14- 7.61) while the crude model for Fanshawe Community College gave an
odds ratio of 10.76 (95% C.l. 3.88- 29.89). Thus, the results suggested a
quantitative interaction effect, with frequent pre-drinking and alcohol-impaired
driving stronger among Fanshawe students than among students from the
University of Western Ontario.
Prior to testing for confounding, effect measure modification, and variable
selection using backward elimination, we built a full logistic regression model for
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both post-secondary institutions (i.e. including all explanatory variables). Building
a full model allowed us to understand the association between frequent pre
drinking and alcohol-impaired driving while controlling for all other explanatory
variables, regardless of their statistical importance. Moreover, by including all
variables we were able to produce identical models thus allowing for model
comparability between post-secondary institutions.
As shown in Table 10, results for the full logistic regression model for the
University of Western Ontario indicate that holding heavy-episodic drinking, age,
race, program of study, and living arrangement at a fixed value, the odds of
frequent pre-drinkers driving impaired, over the odds of infrequent pre-drinkers
driving impaired, was 2.90 (Cl: 1.09 - 7.74). None of the other variables were
found to be significant.

Table 10
Multivariable logistic regression model for UWO evaluating the association between frequent pre-drinking and
alcohol-impaired driving adjusted for all covariates (heavy-episodic drinking, age, race, program o f study, and
living arrangement) (n-683).
Odds Ratio
Coefficient Standard Chi-square p-value
Variable
(95% Confidence
Error
(P)
Interval)
________________________________________________________________________________

<0.0001

'>

-

Intercept
Frequent
Pre-drinking

-3.27

0.68

23.07

1.06

0.50

4.50

0.0339

2.90 (1.09-7.74)

Heavy Episodic
Drinking

0.24

0.36

0.45

0.5025

1.27(0.63-2.56)

Age

0.41

0.34

1.45

0.2287

1.51 (0.77-2.96)

Race

-0.17

0.38

0.21

0.6505

0.84(0.40-1.77)

Science vs.
Business

-0.31

0.42

0.52

0.4697

0.74 (0.32-1.69)

Arts vs. Business

-0.22

0.60

0.13

0.7139

0.80 (0.25-2.61)

Living off campus
without family vs.
Campus

-0.23

0.45

0.26

0.6132

0.80 (0.33-1.92)

Living off campus
with family vs.
Campus

-0.18

0.62

' 0.08

0.7740

0.84 (0.25-2.84)

-
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As shown in Table 11, results for the full logistic regression model for
Fanshawe Community College Indicate that holding heavy-episodic drinking,
age, race, program of study, and living arrangement at a fixed value, the odds of
frequent pre-drinkers driving impaired, over the odds of infrequent pre-drinkers
driving impaired, was 7.64 (Cl: 2 .7 0 -2 1 .6 5 ). Additionally, heavy-episodic
drinking was found to be significantly associated with driving impaired (OR: 2.33,
Cl: 1.38-3.91). Overall, these analyses show that frequent pre-drinking was
significantly associated with alcohol impaired driving controlling for all
explanatory variables, with a larger effect found among Fanshawe College
students than among University of Western Ontario students.

Table 11
Multivariable logistic regression model for Fanshawe evaluating the association between frequent pre-drinking
and alcohol-impaired driving adjusted for all covariates (heavy-episodic drinking, age, race, program o f study,
and living arrangement) (n=661).
Coefficient Standard Chi-square p-value
Odds Ratio
Variable
(95% Confidence
Error
(P)
Interval)
__________________ -■

~

'

■

■■

Intercept

-3.45

0.74

21.87

<0.0001

Frequent
Pre-drinking

2.03

0.53

14.66

0.0001

7.64 (2.70-21.66)

Heavy Episodic
Drinking

0.84

0.27

10.14

0.0015

2.33 (1.38-3.91)

Age

-0.06

0.26

0.06

0.8153

0.94 (0.57-1.57)

Race

-0.59

0.40

2.18

0.1399

0.56 (0.26-1.21)

Science vs.
Business

0.28

0.29

0.94

0.3315

1.32 (0.76-2.30)

Arts vs. Business

-0.71

0.41

3.04

0.0814

0.49 (0.22-1.09)

Living off campus
without family vs.
Campus

0.17

0.44

0.15

0.6980

1.18(0.50-2.78)

Living off campus
with family vs.
Campus

-0.18

0.45

/ 0.15

0.7019

0.84 (0.33-2.10)

-
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Objective 2.2: To determine whether age confounds the relationship between
frequent pre-drinking and alcohol-impaired driving
University of Western Ontario and Fanshawe College Model Building
Although separate regression models were built for the University of
Western Ontario and Fanshawe Community College, the actual model building
procedures were identical. For this reason, results for both regression models
are presented together.
We tested whether age was an operational confounder of the relationship
between frequent pre-drinking and alcohol-impaired driving. The crude and
adjusted models for both the University of Western Ontario and Fanshawe
College did not differ significantly (i.e. £10%) indicating that age was not an
operational confounder. For this reason, age was treated as a covariate in
subsequent analyses.
Objective 2.3: To determine the extent to which frequent pre-drinking is
associated with alcohol-impaired driving controlling for effect modifier
interactions, confounding variables, and covariates.
Our two final models (i.e. University of Western Ontario and Fanshawe
Community College) were determined using backward elimination (a set at 0.10)
forcing our risk factor (i.e. frequent pre-drinking) and literature confounders (i.e.
heavy-episodic drinking) to remain in the model.
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Results for the University of Western Ontario indicated that none of the
remaining variables were covariates with alpha set to 0.10 (see Appendix 6).
The final model for the University of Western Ontario indicated that,
holding heavy-episodic drinking at a fixed value, the odds of frequent pre
drinkers driving impaired, over the odds of infrequent pre-drinkers driving
impaired, was 2.79 (Cl: 1.06 - 7.35). Table 12 provides the final model for the
University of Western Ontario.

Table 12
Final multivariable logistic regression model for UWO evaluating the association between frequent pre-drinking
and alcohol-impaired driving adjusted fo r heavy-episodic drinking (n=683).
Coefficient Standard Chi-square
Odds Ratio
Variable
p-value
(95%
Confidence
Error
(ß)
Interval)
__________________________

Intercept

-3.59

0.45

62.54

<0.0001

-

Frequent
Pre-drinking

1.03

0.49

4.31

0.0378

2.79 (1.06-7.35)

Heavy Episodic
Drinking

0.20

0.35

0.33

0.5642

1.22 (0.62-2.41)

/

00

ho
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Backward elimination results for Fanshawe Community College identified
program of study as a covariate at the 0.10 alpha level (see Appendix 6).
The final model for Fanshawe Community College indicated that, holding
heavy-episodic drinking, and program of study at a fixed value, the odds of
frequent pre-drinkers driving impaired, over the odds of infrequent pre-drinkers
driving impaired, was 8.07 (Cl: 2.86- 22.73). Table 13 provides the SAS software
output for Fanshawe Colleges’ final model.

i

Table 13
pre-drinking and alcohol-impaired driving adjusted for heavy-episodic drinking, and program of study (n-661).
Coefficient
Standard
p-value
Odds Ratio
Variable
Chi-square
(95%
Confidence
Error
(ß)
Interval) .
V
Intercept
-3.97
0.54
<0.0001
55.15
Frequent Pre
drinking

2.09

0.53

15.60

<0.0001

8.07(2.86-22.73)

Heavy Episodic
Drinking

0.83

0.25

10.66

0.0011

2.29(1.39-3.77)

Arts and
Humanities vs.
Business

-0.72

0.40

3.21

0.0734

0.49 (0.22-1.07)

Science vs.
Business

0.22

0.28

0.63

0.4288

1.25(0.72-2.15)

oo
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CHAPTER 5: DISCUSSION
Using a cross-sectional data set from the Beliefs and Attitudes Toward
Aggression (BATA) survey, this study examined the nature and extent of pre
drinking, as well as the relationship between frequent pre-drinking and alcoholimpaired driving among young male post-secondary student drinkers living in
London Ontario.
The present study had two primary objectives. The first objective was to
obtain preliminary estimates of the nature and extent of pre-drinking among
young male post-secondary student drinkers. This objective was achieved by
estimating the prevalence and frequency of pre-drinking, as well as by obtaining
point estimates of particular pre-drinking characteristics (e.g. amount of time
spent pre-drinking, average number of pre-drinks consumed). Demographic
characteristics of pre-drinkers were also explored as part of this objective.
The second objective was to identify factors associated with alcoholimpaired driving. This was achieved by conducting Chi-square tests and t-tests
to identify associations between alcohol-impaired driving and (1) categorical
study variables and (2) continuous study variables, respectively.
As part of a sub analysis (for exploratory purposes only), we stratified our
analyses by post-secondary institution (i.e. University of Western Ontario and
Fanshawe Community College) to explore whether frequent pre-drinking,
behaviour, and/or characteristics differed between male undergraduate university
students and male undergraduate community college students. This also
involved building a predictive multiple logistic regression model to examine the
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association between frequent pre-drinking and alcohol-impaired driving. Using
epidemiological model building techniques we tested for the presence of
operational confounders, and assessed the influence covariates had on the
association between frequent pre-drinking and alcohol-impaired driving.
The underlying purpose of conducting the present study was to address
several gaps identified during the review of existing pre-drinking literature, as well
as to contribute new knowledge to an important topic for which a limited number
of academic articles have been published.
Consideration of Findings
The Nature and Extent of Pre-drinking
While existing literature has reported pre-drinking prevalence estimates as
low as 33%, and as high as 85% among drinkers, our study found that among
past-year drinkers, approximately 89% of male post-secondary students had
engaged in pre-drinking at least once in the past 12 months.
Our preliminary estimate of pre-drinking prevalence is the highest known
estimate in the existing literature; however, this may simply reflect the population
under study: young male undergraduate students. Evidence has shown that
young male students are a high risk group for heavy-episodic drinking, pre
drinking, and alcohol-impaired driving (Adlaf etal., 2005a; Adlaf et al., 2005b;
Carlson et al., 2010; Health Canada, 2008; Gliksman et al., 2003; Johnston et al.,
2000; Kenney et al., 2010; LaBrie et al., 2009; Pedersen & LaBrie, 2007;
Pedersen & LaBrie, 2008; Pedersen et al., 2009; Wells et al., 2005). Study
populations from existing pre-drinking research, on the other hand, have not
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focused on young adult males. Many previous empirical pre-drinking studies had
a sample population whereby the majority of participants were female (Kenney et
al., 2010; LaBrie & Pedersen, 2008; Pedersen & LaBrie, 2007; Usdan et al.,
2008). Two additional studies consisted of participants from the general
population between the ages of 16 and 59 (Forsyth, 2009; Glindemann et al.,
2006) while one study only sampled 18 year old students (Kenney et al., 2010).
Thus the large percentage reporting pre-drinking in the present study likely
reflects the demographic composition of our study population.
Factors Associated with Frequent Pre-drinking
Results from our study also indicated that the majority (70.5%) of pre
drinkers were frequent pre-drinkers (i.e. pre-drink more than half the time they go
out) signifying that our pre-drinking prevalence estimates were not simply
characteristic of one-time pre-drinkers. Thus, most male student drinkers not
only engage in pre-drinking, but also do so frequently.
The fact that the majority of male post-secondary students who had
consumed alcohol in the past year reported pre-drinking more than half the time
they went out raises several questions regarding the reasons/motives for
engaging in such an activity. Although our study did not collect such information,
existing literature indicates that individuals pre-drink to achieve a level of
intoxication prior to heading out to their main event, to become less inhibited for
conversational or dancing purposes, to socialize/catch up with friends before
going out, and to save money (Forsyth, 2009; DeJong et al., 2005; Hughes et al.,
2008; Pedersen & LaBrie 2007; Pedersen et al., 2009; Wells et al., 2009). Thus,
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pre-drinking appears to serve many important functions, making it a desirable
activity for many young people.
To elaborate on the latter mentioned reason; pre-drinking is a cost-saving
strategy in that students can purchase alcohol off-trade for a fraction of the cost
of purchasing their alcohol on-trade. As one female study participant from
Forsyth’s qualitative study states “I’m sure it’s about £3.507 or something for a
drink! That’s why people drink before they go there [the bar]...” (Forsyth, 2009).
Additional interviewee’s from Forsyth’s (2009) study stated that if you pre-drink
before going to the bar “it will save you money..." and similarly “...it’s cheaper
actually if you buy a big bottle of something you keep at the house... "(Forsyth,
2009).
Pre-drinking frequency was significantly associated with post-secondary
institution (p=0.039). Students from Fanshawe College were less likely to report
frequent pre-drinking than students from the University of Western Ontario
(difference o f 5.13%). However, the clinical significance of such a difference is
questionable, and the p-value approached the 0.05 rejection level. Therefore,
this difference should be interpreted with caution.
The association between race and frequent pre-drinking was also
significant. Due to inadequate cell sizes, however, we were limited to a
dichotomous race variable (i.e. white vs. other). Our results revealed that white
students were more likely to pre-drink frequently than students of other races.
This is similar to findings regarding the relationship between race and drinking

7 Aproximately $5.50 CAD (1 British pound = 1.57 Canadian Dollars)
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behaviour presented by Wechsler et al. (1995). These authors found that the
odds of binge drinking among students who self-identified as white were three
times higher than non-white students. Such variation in drinking behaviour
among races may be a product of cultural differences. As Magyarody (2010)
suggests, white students may be more culturally accepting of binge drinking than
new immigrants or international students. Further research is needed however to
better understand the link between race and pre-drinking.
Individuals living away from home were more likely to pre-drink frequently
than students living with family. Although no previous research has examined
the relationship between living arrangement and pre-drinking, these results are
consistent with evidence that risky drinking behaviour is linked to living
arrangement. For example, Gliksman et al. (2003) found that students living on
campus were 1.53 times more likely to consume 5 or more drinks than students
living off campus with family. Similarly, a report by MADD Canada found that
students living off campus without family were at a higher risk of hazardous
drinking than students living off campus with family (Solomon & Chamberlain,
2006). Furthermore, this result suggests that family may play an important
protective role in limiting the amount of risky drinking behaviour students engage
in, as parents are able to monitor their behaviour.
In our own assessment of the characteristics of pre-drinkers, we examined
the association between frequent pre-drinking and heavy-episodic drinking, as
some literature suggests that heavy-episodic drinkers are more likely to be
frequent pre-drinkers (Kenney et al., 2010; Pedersen & LaBrie, 2007). For
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example, Kenney etal. (2010) found that 61.3% of pre-drinkers (compared to
28.4% of non pre-drinkers) engaged in heavy-episodic drinking. Similarly,
Pedersen and LaBrie (2007) found that pre-drinkers were 1.33 times more likely
to engage in heavy-episodic drinking than non pre-drinkers. Overall, our final
results supported this literature (see Table 5).
Nature of Pre-drinking
Our study also collected information regarding pre-drinking behaviours
(e.g. amount of time spent pre-drinking, number of pre-drinks typically
consumed). Pre-drinkers in our study reported consuming an average of
approximately 5.5 pre-drinks. This figure falls within the range reported in
several existing pre-drinking publications. For example, Borsari et al. (2007)
found that pre-drinkers consumed 4.56 pre-drinks on average, Pedersen et al.
(2009) reported that male pre-drinkers consumed an average of 4.68 pre-drinks
per occasion, and Forsyth (2009) reported pre-drinkers consuming an average of
5.8 pre-drinks per occasion. More importantly, this result conveys that pre
drinking often involves heavy-episodic drinking as noted above.
In regards to the amount of time spent pre-drinking, our results indicated
that post-secondary students typically spent approximately two hours pre
drinking. Unfortunately, only one other pre-drinking study has measured this
variable (Pedersen & LaBrie, 2007). This study reported that 87% of college
males ages 18-25 spent less than 2 hours pre-drinking and nearly half of these
pre-drinking episodes lasted less than 1 hour (Pedersen & LaBrie, 2007).
Furthermore, of those events that lasted less than 1 hour, 31% of males reported
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consuming 5 or more pre-drinks. This finding indicates that individuals in
Pedersen and LaBrie’s (2007) study may consume alcohol at a faster pace than
students in the present study. As mentioned in chapter two of the present study,
underage students in the United States (which make up the majority of Pedersen
and LaBrie’s (2007) study) pre-drink for the purpose of achieving a level of
intoxication before attending a main event. This is because they are unable to
legally purchase or consume alcohol after leaving the pre-drinking event. In
contrast, our Canadian study sampled only participants who were of legal
drinking age. Therefore, it is possible that Canadian students are less concerned
about achieving a high level of intoxication prior to heading out, since they are
able to legally purchase alcohol. However, in many jurisdictions it appears that
young people of legal drinking age drink large quantities of alcohol in a short
period of time with the intention of reaching a sufficient level of intoxication to
carry them through the night without having to purchase a drink at a bar (DeJong
et al.¡ 2005; Pedersen et al. 2009; Pedersen & LaBrie, 2007).
Pre-drinking duration differences between the studies may also be due to
differencés in sampling procedures. While our study used random sampling
techniques to ensure representativeness of the study population, Pedersen and
LaBrie’s (2007) study did not. Instead their study used a modified respondentdriven sampling technique which consisted of a non-random sample of
psychology students (n=90) who were able to recruit up to two additional
participants for extra credit in their psychology course. While it has been shown
that this type of sampling can provide unbiased prevalence estimates when
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certain conditions are met and proper estimation procedures are used (Salganik
& Heckathorn, 2004; Volz & Heckathorn, 2008), the authors did not mention
whether such conditions were met. The authors further mention that using this
sampling technique may have resulted in a sample unrepresentative of the true
student population as the initial seed participants may have recruited students
with similar drinking patterns as themselves.
Regardless of such differences, it is clear that students who engage in
pre-drinking are drinking at a fast pace, likely resulting in high levels of
intoxication. This becomes particularly problematic given that alcohol is not
absorbed into the bloodstream immediately. Thus, students who pre-drink in a
short period of time may not experience the full physiological effects of alcohol
before leaving for another drinking place and, as a result, may feel sober enough
to drive.
We also collected post-pre-drink information (i.e. amount of time spent
drinking after pre-drinking, and number of drinks consumed after pre-drinking).
We discovered that, on average, male post-secondary students spent an
additional three hours consuming four drinks after pre-drinking. In total, students
spent approximately five hours consuming nearly ten drinks on drinking days that
involved pre-drinking.
Based on our results, pre-drinking appears to result in higher consumption
frequencies than non pre-drinking occasions. For example, the Canadian
Addiction Survey indicated that the majority (53.4%) of Canadians consume one
or two drinks on a typical drinking occasion (Adlaf, 2005a). Similarly, the majority
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(38.4%) of 20-24 year olds also reported consuming one or two drinks on a
typical drinking occasion (Adlaf, 2005a). According to the 2004 Canadian
Campus Survey, Canadian male post-secondary students consumed an average
of 4.5 drinks on their last drinking occasion (Adlaf, 2005b). In close comparison,
Lewis and Neighbors (2004) found that male post-secondary students consumed
an average of 5.8 drinks per drinking occasion.
Our estimate also appears to be higher than Kenney et al.’s (2010) pre
drinking study which discovered that high school students consumed only 5.6
drinks throughout a typical pre-drinking evening (approximately 3 of these drinks
were pre-drinks). One possible explanation for this large difference in
consumption patterns is that high school students are younger and have less
access to alcohol. In contrast to high school students, our entire study
population was of legal age to purchase alcohol. Furthermore, because Kenney
et al.’s (2010) study was retrospective, a large degree of recall bias is likely to be
present resulting in an underestimate of the number of alcohol beverages
consumed. An underestimate may have also been influenced by social
desirability bias as these underage students would not want to admit to
consuming more than what they thought was socially acceptable for their age
group (Groves, 2004).
Similarly, our result is slightly higher than Pederson and LaBrie’s (2007)
finding which reported that U.S. college males consumed a total of 8.15 drinks on
pre-drinking occasions. Again, access to alcohol may play a factor in this
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difference given the legal drinking age in the United States is 21 and their study
included participants aged less than 21.
Pre-drinking behaviours (specifically time spent pre-drinking, time spent
drinking after pre-drinking, and number of drinks consumed after pre-drinking) .
were all found to be significantly associated with post-secondary institution.
Fanshawe students spent an additional 16 minutes consuming the same mean
number of pre-drinks compared to students from the University of Western
Ontario. Although this difference is not large, it may suggest that the pace of
drinking is faster among students from the University of Western Ontario than
among students from Fanshawe College during pre-drinking episodes. However,
further research is needed to confirm this finding.
When it comes to drinking after pre-drinking, however, Fanshawe students
spent an additional 12 minutes consuming approximately 1 additional drink
compared to students from the University of Western Ontario. This finding
suggests that, after pre-drinking, Fanshawe students have a somewhat faster
pace of drinking than students from the University of Western Ontario. Overall,
students from both post-secondary institutions appear to be drinking at a fast
pace during typical pre-drinking episodes and therefore may be reaching high
levels of intoxication that may put them at risk for harm or injury.
Alcohol-Impaired Driving Differences between Post-Secondary Institutions
When we compared alcohol-impaired driving status (i.e. drove impaired in
the previous 12 months vs. did not drive impaired) by post-secondary institution
we found that Fanshawe College students had a prevalence almost double that
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of students from the University of Western Ontario (Fanshawe 12.25% University
of Western Ontario 6.3%). A possible explanation for this finding may be that
Fanshawe College is located in the Eastern part of the city of London whereas
the University of Western Ontario is considerably closer to London’s downtown.
Therefore, Fanshawe students may be less inclined to use public transportation
as compared to students from the University of Western Ontario, as buses from
Fanshawe College to the downtown bar district take longer and are less direct
(i.e. require bus transfers) as compared to buses from the University of Western
Ontario to downtown. Another possible explanation is that Fanshawe students
may be more likely to have access to a vehicle given that 40.09% of Fanshawe
college students reported living with family compared to only 13.47% of students
from the University of Western Ontario. However, it is notable that living
arrangement was not found to be associated with alcohol-impaired driving.
Finally, it is also possible that socioeconomic background plays a role in
explaining this difference between college students and university students.
Some evidence suggests that people with lower socio-economic backgrounds
are more likely to drink and drive than people from higher socio-economic
backgrounds (Baum, 2000; Eenso, Paaver, Harro, & Harro, 2005; Golias &
Karlaftis 2002). Additionally, studies indicate that students in community college
programs are more likely than university students to have lower socio-economic
backgrounds (Bailey et al., 2004, Lee & Frank, 1990). Thus it is possible that
lower socio-economic status among college students explains the higher rate of
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alcohol-impaired driving in this sample. However, further research is needed to
supplement this claim.
The Relationship between Pre-drinking and Alcohol-Impaired Driving
Our study’s next objective was to investigate the association between
frequent pre-drinking and alcohol-impaired driving among young male post
secondary students living in London, Ontario. To our knowledge, this is the first
study to examine pre-drinking and alcohol-impaired driving in Canada.
We used logistic regression given that our dependent variable was
dichotomous. In a bivariate logistic regression model (i.e. not controlling for any
potential confounding variables or covariates) we found that frequent pre-drinking
was strongly associated with alcohol-impaired driving. That is, this model gave
an odds ratio of 5.94 (95% C.l. 2.98 - 11.82), indicating that frequent pre
drinkers have much higher odds of alcohol-impaired driving than infrequent predrinkers. Interestingly, we found an interaction effect between post-secondary
institution (i.e., Fanshawe College vs. University of Western Ontario) and pre
drinking in relation to alcohol-impaired driving. When we stratified our model by
post-secondary institution, we discovered that students from the University of
Western Ontario who engaged in frequent pre-drinking had substantially lower
odds of alcohol-impaired driving than frequent pre-drinkers from Fanshawe
Community College. This finding suggests that pre-drinking may be a greater
risk factor for driving while impaired for Fanshawe College students than for
students attending the University of Western Ontario.
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The larger effect of pre-drinking on alcohol-impaired driving for Fanshawe
as compared to students from the University of Western Ontario was not
expected and is difficult to explain. Fanshawe students were found to be
significantly more likely to drive impaired, which, as mentioned above, may be a
result of vehicle access and lack of alternative transportation options. Therefore,
pre-drinking may increase the risk of alcohol-impaired driving, particularly among
those who have greater access to a vehicle and/or fewer alternative
transportation options (e.g., buses). Unfortunately, we did not measure students’
access to a vehicle and can thus only make speculations. Needless to say,
further research is needed to conclusively determine the difference in alcoholimpaired driving rates and the role of pre-drinking for Fanshawe and Western
students.
It is important to note that the relationship between pre-drinking and
alcohol-impaired driving was significant, controlling for heavy-episodic drinking.
Previous evidence has shown that heavy-episodic drinking is an important risk
factor for alcohol-impaired driving. For example, Naimi et al. (2003) and Quinlan
et al., (2005) found that binge drinkers were 14 times and 13 times more likely to
drive impaired than non binge drinkers, respectively. The present findings
suggest that, regardless of whether students engage in heavy-episodic drinking,
pre-drinking is associated with a greater likelihood of alcohol-impaired driving.
Therefore, more research is needed that examines pre-drinking and the
mechanism by which it is linked to drinking and driving.
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Moreover, researchers have suggested that a mediating mechanism
exists, whereby pre-drinking increases the likelihood of heavy drinking, which, in
turn, increases the likelihood of alcohol-related harm (Labhart, Graham, Wells, &
Kuntsche, 2011). Thus, as mentioned above, it could be that young men who
engage in pre-drinking become intoxicated due to the large number of drinks they
consume that impair their cognitive abilities which increases the likelihood that
they will engage in risky behaviour. Thus, future research is needed to assess
this potential mediating mechanism.
Strengths
The present study has several notable strengths. The first strength is the
sampling technique used to select study participants. In contrast to many
existing studies on pre-drinking (Forsyth, 2009; Glindemann et al., 2006; LaBrie
& Pedersen, 2008; Pedersen & LaBrie 2007; Pedersen et al., 2009; Usdan et al.,
2008), our study used probability sampling techniques (simple random sampling).
Probability sampling techniques ensure that each member in the sampling frame
has an equal probability of being selected to participate in the study. Equal
probability helps increase the representativeness of the final sample as well as
the external validity of the study’s results while at the same time reducing
sampling error.
Our sampling frame was also an important strength of this study as it
provided a complete list of eligible individuals thus helping reduce coverage
error/bias. This is important to note because often times sampling frames are not
entirely representative of the target population due to under coverage or the
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presence of ineligible units. In this case, our study element was post-secondary
students and the sampling frame provided a complete list of post-secondary
students with no omitted students or duplicates.
The use of an online questionnaire further strengthened our study. Online
surveys have been shown to be effective for capturing sensitive data from
respondents (Granello & Wheaton, 2004; Rhodes, Bowie, & Hergenrather, 2003).
This was beneficial given that our study dealt with sensitive topics such as
alcohol-impaired driving and alcohol use. Studies have also shown that webbased surveys are the most suitable for students given their familiarity with
computers, internet, and electronic mail (Couper, Blair, & Triplett, 1999; Kwak &
Radler, 2002). Additionally, to optimize the response rate, the BATA study used
multiple contacts (i.e. advance mailing and three e-mail invitations), as
recommended by Dillman et al. (2009).
Another strength of our study is that it addresses several gaps identified in
the existing literature. In particular, our study is the first to provide Canadian data
on the topic of pre-drinking. Additionally, to our knowledge, no previous study
has examined the association between pre-drinking and alcohol-impaired driving.
Limitations
Although this study contributes a great deal of new information on the
topic of pre-drinking in Canada, and its relationship to alcohol-impaired driving, it
is important to note its limitations.
A strong effort was made to obtain a high response rate among our study
population by using pre-notification letters, multiple contacts, incentives, etc.
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Despite these efforts, our study achieved a response rate of approximately 40%.
Although seemingly low, this response rate is comparable to other studies
examining alcohol behaviours among post-secondary students. For example,
the Canadian Campus Survey achieved a response rate of only 37% in 1998 and
36% in 2004 among male post-secondary students using both mailed and online
surveys (A dlafet al., 2005b; Gliksman et al., 2003).
Typically, low response rates have called into question the
representativeness of the sample to the target population thus making it difficult
to generalize the study results. Recently, however, research has shown that
studies achieving very low response rates can, in fact, have better accuracy than
surveys with high response rates (Krosnick, 1999). Thus, as Krosnick (1999)
points out, low response rates do not necessarily indicate low levels of accuracy.
Our study’s gender exclusivity can also be viewed as a limitation. By
choosing to examine male students only, we limit our understanding of pre
drinking among all post-secondary students. While research has identified males
to be more at-risk of heavy drinking, it is important to point out that a number of
studies have found that males and females pre-drink at similar levels (LaBrie &
Pedersen 2008; Pedersen & LaBrie, 2007; Pedersen et al., 2009). However,
research is needed to examine the relationship between pre-drinking and
alcohol-impaired driving among both men and women.
Our study’s generalizability was also limited by the fact that we obtained
our sample from only two post-secondary institutions in Canada. Thus it is
impossible to generalize the results of our study to Canadian male post

,
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secondary students due to potential differences between campuses across
Canada and the two institutions we studied. For this reason results of this study
should be interpreted as preliminary.
The use of a cross-sectional study design can also be considered a
limitation of our study as information pertaining to exposure and;outcome are
ascertained at the same time and thus direction of causality cannot be inferred
(Koepsell & Weiss, 2003). Therefore, we cannot be certain that alcohol-impaired
driving took place on the same night as the self-reported pre-drinking episode.
Another potential limitation of this study is the fact that our data was based
on self-report measures. Self-report measures have the potential to be
inaccurate by means of recall bias, and/or social desirability bias. Overall,
however, research indicates that self-reported measures of alcohol consumption
are typically valid and reliable (Del Boca & Darkes, 2003; Hesselbrock et al.,
1983; Midanik, 1988). In the present study, while standard measures of alcohol
consumption and drinking consequences were employed (including driving after
drinking), the measure of pre-drinking was developed for this study. Although the
items were developed based on previous literature, they have not been validated.
Therefore, as mentioned above, the current findings relating to pre-drinking are
considered preliminary.
An additional limitation is the use of a binary race variable. Using a
dichotomous race variable limits our ability to make meaningful inferences about
post-secondary students from other racial backgrounds. However, the
dichotomization of the race variable was necessary due to inadequate cell sizes
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for race categories other than the white race. For example, the second largest
race category in our study was Chinese representing only 4.5% of our entire
sample. By collapsing all races other than white into “other” race we were at
least able to create a comparison group for students of the “white” race. To
correct for this limitation we recommend that future studies employ stratified
random sampling techniques (i.e. over sample particular ethnic groups) to
provide a more accurate representation of racial subgroups.
It is also important to note that the relationship between pre-drinking and
alcohol-impaired driving may be attenuated by a third unmeasured variable as
research has suggested that risk and problem behaviours among young adults
may share a common set of underlying causes (see Dryfoos 1990). For
example, in a longitudinal study of adolescents, Cooper, Wood, Orcutt, and
Albino (2003) found that delinquent behaviours and substance use were strongly
tied to avoidance coping and impulsivity. Therefore, furthen'esearch is needed
to examine potentially important confounders and common causes that may
explain the relationship between pre-drinking and alcohol-impaired driving.
Recommendation for Prevention Programming
Our results indicate that a high proportion of students at both post
secondary institutions engage in pre-drinking, and further that the majority of both
Fanshawe and Western students pre-drink frequently consuming large quantities
of alcohol in a relatively short period of time. Additionally, because research has
shown that young adults pre-drink for the purpose of planned intoxication
(DeJong et al. 2005; Hughes, Anderson, Morleo, & Beilis, 2008; Pedersen &
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LaBrie 2007) it is important to create programs aimed at educating students
about the risks associated with fast-paced drinking and heavy-episodic drinking.
Saving money has been identified by several studies as another reason
for pre-drinking (DeJong et al., 2005; Forsyth, 2006; Forsyth, 2009; Grazian,
2007; Pedersen et al., 2007; Wells et al., 2009). Therefore, it is important to
examine existing policies and regulations pertaining to the pricing of alcohol in
licensed establishments. As Wells et al. (2008) point out, regulations banning
happy hour or cheap drink nights may have the unintentional effect of forcing
students to purchase their alcohol off-premise in order to save money.
Moreover, the large price difference in alcohol beverages purchased on-premise
versus off-premise may promote pre-drinking. Therefore, increasing the price of
alcohol in off-premise establishments may reduce pre-drinking.
Although several programs, policies, and regulations already exist to
combat the issue of alcohol-impaired driving, our results indicate that a large
number of students still choose to drive after consuming alcohol. Given that
frequent pre-drinking was found to be associated with alcohol-impaired driving,
programs might be needed that address the risks associated with pre-drinking.
For example, Lakehead University in Thunder Bay, Ontario, Canada, has
implemented a program called “Pre-Thinking While You’re Pre-Drinking”, This
program aims to decrease impaired driving incidents among students by
educating them to make transportation arrangements to and from the drinking
establishment prior to heading out (Wells et al., 2009). Given that Fanshawe
students were more likely to report alcohol-impaired driving and that pre-drinking
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was a stronger risk factor for alcohol-impaired driving in this group compared to
students from the University of Western Ontario, specific programs aimed at
informing college students about the risks associated with pre-drinking, and
consequences of impaired driving, such as the one mentioned above, may be
needed.
Recommendations for Future Research
Given that this is the first empirical study focusing on pre-drinking
conducted in Canada we strongly encourage that additional studies be
conducted on this topic. Specifically, studies examining the nature and extent of
pre-drinking are needed. We propose that future studies use a wider sampling
frame to account for differences in gender, legal drinking age, location, and
institutional contexts among other things. It would be especially useful to include
pre-drinking questions in the Canadian Campus Survey or another similar nation
wide study.
It would have also been beneficial to have asked several additional
v
questions in the present study. For example, whether the student was a licensed
driver and/or had access to a vehicle, information regarding previous traffic
violations, reasons for pre-drinking, a measure of risk taking/thrill seeking
behaviour, and a measure of socioeconomic status or income.
To elaborate on the importance of each of these unmeasured variables: if
a student did not have access to a vehicle, and/or was not a licensed driver at
the time of the study the student would not have been at risk of alcohol-impaired
driving. Thus, without such knowledge, our estimate of the risk of alcohol-
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impaired driving among students may be inaccurate. Obtaining information
regarding previous traffic violations and/or a measure of risk-taking/thrill seeking
behaviour would have been beneficial in that risk-taking/thrill seeking individuals
or persons with traffic violations have been shown to be more likely than their
counterparts to disobey traffic laws and thus confound the relationship between
alcohol-impaired driving and frequent pre-drinking (Arnett, 1990; Jonah, Thiessen
& Au-Yeung, 2001; McMillen, Pang, Wells-Parker & Anderson, 1992; Zakletskaia
et al, 2009). Obtaining information regarding the reasons for pre-drinking would
provide empirical evidence to assist in the development of new programs and
policies aimed at reducing such behaviour. Finally, collecting information on a
student’s socioeconomic background and current income would have been
useful as students coming from a higher socioeconomic background may be less
likely to drive impaired than students coming from a lower socioeconomic
background (Baum, 2000; Eenso, Paaver, Harro, & Harro, 2005; Golias &
Karlaftis 2002). Additionally, students with a higher income may be more likely to
own a vehicle which may increase the risk of alcohol-impaired driving, or
alternatively, have more money to spend on taxies which may reduce the risk of
alcohol-impaired driving. Similarly, students with a higher income may have
more money to spend on drinks at the bar and thus may not pre-drink as heavily
or frequently as their lower-income counterparts. Overall, the inclusion of these
variables in future research will be useful in terms of better understanding the link
between pre-drinking and alcohol-impaired driving.
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We would especially like to point out the importance of probability
sampling. Unfortunately, far too many existing studies on pre-drinking rely on
*

snowball or convenience sampling. While we realize the high costs associated
with obtaining large sample sizes, this cost can often be eclipsed by more
accurate, reliable, and generalizable data. Additionally, we recommend the use
of stratified random sampling. This technique ensures there are a sufficient
number of individuals in each category of each variable so that enough power is
available to analyze these variables. This would be particularly useful for the
race variable which is often dichotomized (e.g. white vs. other) out of necessity
due to small cell sizes in non-white race categories.
W e would also recommend that any Canadian studies focusing on alcohol
consumption among high-school students include pre-drinking questions as
some literature has suggested that pre-drinking begins in high school (Kenney et
al., 2010).
Summary
V

In conclusion, the present study provided preliminary evidence that pre
drinking is a highly prevalent drinking behaviour that occurs frequently among
undergraduate male post-secondary students, and further, that it is an important
correlate of alcohol-impaired driving.
While slight differences in the amount of time students spent pre-drinking
were found between students from the University of Western Ontario and
Fanshawe College, it is possible that these differences are not clinically important
in terms of resultant intoxication levels. By choosing to pre-drink, students may
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be placing themselves at an increased risk of not only alcohol-impaired driving,
but also several other consequences such as blackouts, alcohol poisoning,
unprotected sex, unplanned sexual relations, injury, etc. (Kypri et al., 2009;
W echsleretal., 1995).
As the first study to empirically examine pre-drinking in Canada, we feel
we have contributed a wealth of new information. However, given the limitations
of this study, we strongly encourage additional studies be conducted to confirm
the present findings and provide a more comprehensive understanding of this
potentially risky drinking behaviour. Such evidence is required before creating,
implementing or revising programs, or policies directed at tackling pre-drinking.
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APPENDIX 1: IMPAIRED DRIVING CONSEQUENCES & COSTS
Minimum cost for first time conviction of impaired driving (includes car, boat,
snowmobile, ATV, plane, etc.)

Criminal Code Fine
$1,000.00
(Payable to Government of Canada)
Remedial Measure
Program
(Payable to Back on Track)

License Reinstatement
Fee
(Payable to Ministry of Finance)

$578.00 + GST

$150.00 + GST

Increase in Insurance
Costs
*$15,000.00
(Payable to your insurance company in three $5,000 increments)
*minimum increase based on a perfect 6-star driving record

Ignition Interlock
(Pay to interlock provider)

$1,350.00 + Installation.

Court Costs
(Payable to your legal counsel)

$2,000.00-10,000.00

TOTAL

$20,078.00 - $28,078.00

(Adapted from Middlesex-London Health Unit, 2008)
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APPENDIX 2: PRE-NOTICE POSTCARD
Front
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APPENDIX 2 (continued)
Back of postcard

camh

Stamp

C e n tre for A d d ictio n a n d M en tal H ealth
C entre de toxicom anie e t de sa n té m entale

Within the next few days, you will receive an e-mail from the University of
Western Ontario requesting your participation in the Beliefs and Attitudes
Toward Aggression study.
You will be asked to complete an anonymous online questionnaire that will
be used to learn about young men’s beliefs and attitudes towards
aggression.
We would greatly appreciate your taking the time to complete the
questionnaire. You will be compensated for your time and have the
opportunity to be entered in a draw for cash prizes.
Thank you in advance for your help!
Sincerely,
Samantha Wells, PhD
Scientist, Centre for Addiction and Mental Health
& Adjunct Assistant Professor, Department of Epidemiology and
Biostatistics, University of Western Ontario

Address
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APPENDIX 3: BELIEFS AND ATTITUDES TOWARD AGGRESSION SURVEY
CONSENT FORM

Beliefs and Attitudes Toward Aggression
Study
•

Investigators: Samantha Wells, Ph.D., Kathryn Graham, Ph.D., and Paul
F. Tremblay, Ph.D.

•

Purpose: You are being Invited to take part in a research study on
attitudes and beliefs about aggression between men in drinking situations.
The purpose of this study is to test a questionnaire that will be used to
measure these attitudes and beliefs.

•

Selection of Participants: You are one of 4000 randomly selected male
students aged 19 to 25 being recruited from the University of Western Ontario
and Fanshawe College.

•

Procedure: You are being asked to complete an online questionnaire that
will take approximately 25 - 35 minutes of your time. In the questionnaire, you
will be asked to provide some general demographic information followed by
some questions about your alcohol consumption, attitudes relating to
aggression and aggressive experiences, and questions about your beliefs and
attitudes toward aggression between young men when drinking.

•

Voluntary participation: You may refuse to participate, refuse to answer
any questions you feel uncomfortable answering or withdraw from the study at
any time. Please note that you can participate in this study even if you do not
drink alcohol or do not get involved in aggressive incidents.

•

Risks: It is possible that you may feel uncomfortable answering a
particular question. If you do not want to answer a specific question, simply
leave it blank and move on to the next question. It is also possible that you will
feel upset when answering some of the questions about drinking or
aggressive experiences. For this reason, we are providing a list of support
services [link to page with list of services] that may help you to deal with any
negative emotions related to this topic.
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•

B enefits: You will not benefit directly from participation in this research,
but your participation will help us gain new knowledge that may benefit young
people.

•

Com pensation: As a way of compensating you for your time, we will be
sending you $20. Once you have completed the questionnaire, you will be
asked to provide your name and address so that we can mail you a cheque.
Additionally, you will be entered into a draw for one of five $200 cash prizes. If
you complete the questionnaire before midnight March 15 2010, you will also
be entered in a draw for one of two $500 cash prizes. The draws will be
conducted in April 2010.

•

A n o n ym ity and co n fid e n tia lity: Your responses will be entered into a
secure website managed by Northern Oriole. Data transmission will be
secured with strong industry standard encryption. All responses to the
questionnaire will be completely anonymous and will be placed in a secure
password protected file. Only the Principal Investigator (S. Wells), the
Research Associate (R. Pulford) and the web administrator will have access to
the data you provide. To receive your token of appreciation of $20 for
participating in the study and to be entered into the draws we ask that you
provide your name and mailing address. This is the only identifying
information we will receive from you. This information will be entered into a
separate secure password protected file and will not be linked to your
completed questionnaire. It will be stored in a locked cabinet and destroyed
once data collection is complete. We will use your name and mailing address
only for the purpose of issuing and mailing you a cheque and for entering your
name in the draws for cash prizes. If the results of the stuây are published, no
information that discloses your identity will be released or published. All the
information that you provide to us will be protected within the limits of the law,
requiring mandatory reporting of child abuse and intent to harm oneself or
others. Representatives of the Research Ethics Boards at the University of
Western Ontario, Fanshawe College, and the Centre for Addiction and Mental
Health may review the information that participants have submitted to us for
the purpose of monitoring the research or may contact you directly to ask
about your participation in the study. The person assessing your file or
contacting you must maintain your confidentiality to the extent permitted by
law.

•

A d ditio na l qu estio ns: If you have any questions about this study please
contact the Study Investigator, Dr. Samantha Wells at (xxx) xxx-xxxx or by email at xxxxxxxx or the Research Associate, Roseanne Pulford, at (xxx) xxxx x x x or by e-mail at xxxxxxxx. If you have any questions about your rights as
a research subject you may contact:
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Director o f the Office o f Research Ethics
The University o f Western Ontario
OR
Dr. Terry Boyd, Chair
Fanshawe College Research Ethics Board
Fanshawe College
or

',/''

Dr. Padraig Darby, Chair,
Research Ethics Board,
Centre for Addiction and Mental Health.

•

Study fin d in g s: A summary of the research findings will be prepared in
approximately two years. If you are interested in receiving a copy of the
report, please contact Dr. Samantha Wells.

•

Save o r p rin t a cop y o f th is consent docum ent: ify o u are interested in
participating in this study, you should first print a copy of this webpage for
yourself. (From your browser’s File menu and choose Print.)
APPENDIX 3: BELEIFS AND ATTITUDES TOWARD AGGRESSION

•

C onsent: By continuing to the next screen and submitting the
questionnaire you are indicating your agreement to participate in this study.
Furthermore, you acknowledge thay you have read and understood the above
information.

IBegin Survey!
rS upport Services]
Services in the London C om m unity
If you are experiencing any emotional distress and feel that you may want
to contact someone for individual assistance, we suggest the following resources

129
at the University of Western Ontario, Fanshawe College or in the London
community.

Website address

Telephone

S e rv ic e s fo r U n iv e rs ity o f W e s te rn O n tario stu d en ts

httD://www.shs.uwo.ca/
University
Student Health Services

519-661-3030

S e rv ic e s fo r F a n s h a w e C o lle g e s tu d e n ts

Counselling
Services

htto://www.fanshawec.ca/EN/counselli
nq/997/oersonal.asp

519-452-4282

O th e r s e rv ic e s in L o n d o n

Alcohol and Drug htto://www.adstv.on.ca/
Services of Thames
Valley
London Distress htto://www.londondistresscentre.com/
Centre

519-673-3242

London Mental
Health Crisis Service

htto://thehealthline.ca/disDlavService.a
sox?id=395

519-433-2023

Sexual Assault
Centre Crisis Line

htto://www.sacl.ca/

519-438-2272

519-667-6711
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APPENDIX 4: PROGRAM OF STUDY RECODES
Fanshawe

New Variable
Arts and Humanities

Science, Social Science,
and Technology

•
•
•
•
•
•
•
•
•

Business

•
•
•

uw o

Contemporary Media
Design
Language and Liberal
Studies
Building Technology
Health Sciences
Human Services
Manufacturing
Sciences
Nursing
Transportation and
Motive Power

•
•

Business and
Management
Information
Technology
Tourism and
Hospitality

•

•
•
•
•
•
•
•

Arts and Humanities
Information and Media
Studies
Music
Engineering
Bachelor of Health
Sciences
Kinesiology
Nursing
Science
Social Science

Management and
Organizational Studies

X
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APPENDIX 5: FINAL BACKWARD ELIMINATION RESULTS
UWO Final Backward Elimination Results (raw SAS output)
Backward Elimination: Step 6
Parameter
Standard
Estimate
Error
Type IX SS

Variable

0.02643
0.04534
0.01375

Intercept
* pdfreq
* HWD

0.01791
0.02172
0.02233

0.12791
0.25599
0.02228

F Value Pr > F
2.18
4.36
0.38

0.1405
0.0372
0.5382

* Forced into the model by the INCLUDE= option
Bounds on condition number: 1.0797, 4.3189
All variables left in the model are required or significant at the 0.1000 level.
Summary of Backward Elimination

Step
1
2
3
4
5
6

Variable
Removed
rez_with
rez_offwithout
wffp_arts
racebinary
wffp_sci
agebinary

'
Vars In
7
6
5
4
3
2

Number
Partial
R-Square
R-Square
C(P)
0.0001
0.0002
0.0003
0.0004
0.0005
0.0020

0.0120
0.0118
0.0115
0.0111
0.0Î06
0.0086

Model
F Value Pr > F

7.0876
5.2570
3.4746
1.7168
0.0752
-0.5398

0.09
0.17
0.22
0.24
0.36
1.39
'■V

0.7674
0.6805
0.6406
0.6221
0.5486
0.2383

APPENDIX 5 (cont)
Fanshawe Final Backward Elimination Results (raw SAS output)
Backward Elimination: Step 5
Analysis of Variance

Source
Model
Error
Corrected Total

DF

Sum of
Squares

3
657
660

5.33409
65.74004
71.07413

Mean
Square

F Value

Pr > F

1.77803

17.77<.0001

0.10006

Variable

Parameter
Estimate

Standard
Error

Intercept
* pdfreq
* HWD
wffp_arts

0.03130
0.11928
0.11106
-0.06798

0.02328
0.02758
0.03002
0.02867

Type II SS

F Value

0.18083
1.87177
1.36917
0.56266

Pr > F

1.81 0.1793
18.71 <.0001
13.68 0.0002
5.62 0.0180

* Forced into the model by the INCLUDE= option
Bounds on condition number: 1.0946, 9.5745

All variables left in the model are required or significant at the 0.1000 level

Summary of Backward Elimination

Step
1
2
3
4
5

Variable
Removed
agebinary
rez_offwithout
wffp_sci
rezjwith
racebinary

Number
Vars In
7
6
5
4
3

Partial
R-Square

Model
R-Square

0.0001
0.0001
0.0015
0.0017
0.0028

0.0811
0.0810
0.0795
0.0778
0.0750

C(p)

7.0868
5.1734
4.2277
3.4327
3.3888

F Value

Pr > F

0.09
0.09
1.06
1.21
1.96

0.7683
0.7686
0.3042
0.2721
0.1619
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For exploratory purposes, an additional model for each institution was
built by including covariates identified as significant at the 0.25 significance level.
The variable age and race were added to the final model for the University of
Western Ontario and Fanshawe Community College, respectively.
Despite these revisions, neither model for the University of Western
Ontario, or Fanshawe Community College changed significantly (see table 12
and table 13 below)

APPENDIX 7 (continued)
Table 12
Modified multivariable logistic regression model for UWO evaluating the association between frequent predrinking and alcohol-impaired driving adjusted for heavy-episodic drinking and age (n=683).
Odds Ratio
(95% Confidence
Interval)

Coefficient (ß)

Standard
Error

Chi-square

p-value

Intercept

-3.77

0.48

60.69

<0.0001

Frequent Predrinking

1.02

0.50

4.25

0.0392

2.78(1.05-7.32)

Heavy Episodic
Drinking

0.24

0.35

0.46

0.5002

1.27 (0.64-2.50)

Age

0.37

0.32

1.38

0.2401

1.45 (0.78-2.71)

Variable

-

APPENDIX 7 (continued)
Table 13
Modified multivariable logistic regression model for Fanshawe College evaluating the association between
frequent pre-drinking and alcohol-impaired driving adjusted for heavy-episodic drinking, program o f study, and
race (n=661).
Odds Ratio
Standard
(95% Confidence
p-value
Chi-square
Coefficient (P)
Variable
Error
Interval)
<0.0001
-3.50
32.98
Intercept
0.61
_________________________ _________________________

-

___________________________ ___________________________________________________________________________________________ __________________ __

Frequent Pre
drinking

2.09

0.53

15.60

<0.0001

8.08 (2.86-22.77)

Heavy Episodic
Drinking

0.90

0.26

11.94

0.0005

2.46(1.48-4.10)

Arts and
Humanities vs.
Business

-0.67

0.40

2.73

0.0985

0.51 (0.23-1.13)

Science vs.
Business

0.28

0.28

0.95

0.3290

1.32(0.76-2.29)
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